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Calcium/Diacylglycerol-Dependent Protein Phosphorylation in the Nervous Sys-
tem. Katherine A. Albert and Paul Greengard. Department of Pharmacology,
Yale University School of Medicine, New Haven, Connecticut
Calcium/diacylglycerol-dependent protein kinase, most often referred to as protein kinase C, is
of interest to research groups across many scientific disciplines for two major reasons. First,
protein kinase C is of general importance in signal transduction because its second messenger
activator, diacylglycerol, is generated by phosphoinositide metabolism in response to a host of
biologically active molecules. Second, protein kinase C has been identified as the cellular receptor
for tumor-promoting phorbol esters.
Protein kinase C is ofparticular interest to neuroscientists because its highest activity is in the
nervous system. The studies described here were undertaken to analyze the role of protein kinase
C in the nervous system. Three different approaches were employed. First, a major endogenous
substrate for protein kinase C, the 87 kDa protein, was identified in brain, was purified, and was
characterized with respect to its physicochemical properties and its distribution. Second, the
effect of phosphorylation by protein kinase C was examined with a nervous system substrate of
known function: tyrosine hydroxylase. Third, the regulation of protein kinase C by calcium-
binding proteins was examined.
The 87 kDa protein was identified in bovine brain and was purified from bovine forebrain
supernatant by the use of conventional chromatographic methods. The physicochemical proper-
ties of the 87 kDa protein indicated that the molecular weight was 68 kDa, and that the protein
was an extremely elongated monomer. The 87 kDa protein was phosphorylated by protein kinase
C to a stoichiometry of2.2 mol 32p per mol protein, exclusively on serine residues.
The 87 kDa protein was characterized with respect to its species, tissue, and subcellular
distribution. A similar protein was present in monkey, human, rat, mouse, and bovine brain, in
Torpedo californica electric organ, and in a variety of non-neuronal rat and bovine tissues. The
rat protein was of Mr 4,000-7,000 lower, and was slightly more acidic, than the bovine protein.
Thedistribution ofthe 87 kDa protein was found to be similar to thedistribution ofprotein kinase
C.
Protein kinase C was found to phosphorylate and activate tyrosine hydroxylase. The results
suggest that protein kinase C andcAMP-dependent protein kinase phosphorylate the same site(s)
on tyrosine hydroxylase and activate tyrosine hydroxylase by the same mechanism.
Calmodulin was found previously to inhibit the calcium/phospholipid-dependent phosphoryla-
tion ofthe 87 kDa protein, in a crude extract prepared from rat brain synaptosomal cytosol. In the
present work, rabbit brain calmodulin and other calcium-binding proteins were found to inhibit
the phosphorylation of the 87 kDa protein by protein kinase C, in the purified system. These
results suggest that protein kinase C may be regulated by calcium-binding proteins.
Premature Ovarian Failure: Detection of Ovarian Antibodies in the Sera of POF
Patients by Dot Blot Immunoassay and ELISA. Thelma S. Asare, Irene Visintin,
Steven P. Boyers, Alan H. DeCherney, Burt Caldwell, and Judith L. Luborsky. De-
partment of Obstetrics and Gynecology, Yale University School of Medicine, New
Haven, Connecticut
Premature menopause, also termed premature ovarian failure (POF), is associated with
amenorrhea before age 40 and a menopausal hormone profile (gonadotropins >50 mIU/ml,
estradiol <30 pg/ml). There are indications that POF is an autoimmune disease since it is
associated with ovarian antibodies and lymphocytic infiltration ofovaries; however, POF has not
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been systematically studied. A routine immunoassay that would permit antibody detection and
analysis and comparison among POF patients or between samples from the same patient was not
available. The first objective was to develop a general immunoassay for the detection of ovarian
antibodies in POF.
Procedures utilizing immobilized antigen were investigated, and a routine immunoassay based
on an enzyme-linked immunosorbent assay (ELISA) was developed. Antigen was prepared from
tissue homogenates ascellular fractions or as whole homogenate (1,000gsupernatant without the
1,000 gpellet). A total of42 patients and 19 POFcontrols (women with normal menstrual cycles)
were studied. By comparison with control sera, 16 of 18 patients (89 percent) had antibodies to a
cellular fraction ofhuman ovary and most cross-reacted with rat ovary by dot blot immunoassay.
Fifty-eight percent of the patients (19 of 33) tested with the ELISA had antibodies to human
ovary, consistent with reports in the literature. Thirty-three percent of the POF sera (12 of 36)
also cross-reacted with steroidogenic (rat adrenal) tissue similar to the cross-reaction of steroid
cell antibodies in Addison's disease. There wv..s minimal cross-reaction with human liver (8
percent).
The second objective was todetermine ifantibody levels in serial samples from a select groupof
POF patients were associated with fluctuations in follicle-stimulating hormone (FSH), luteiniz-
ing hormone (LH), and estradiol (E2) levels. Sera from twogroups ofpatients (total ofnine) with
either varying or non-varying hormone levels were assessed by ELISA for ovarian antibodies. Six
ofnine patients had antibodies in some ofthe serial sera samples, and most showed fluctuations in
the antibody levels compared tocontrol sera. When fluctuations in antibody levels were compared
to hormonal changes over the test period, noconsistent pattern was noted. Nocorrelation was seen
between the antibody levels and a specific hormonal pattern. Furthermore, different sera samples
from the same patients were not consistently positive for ovarian antibody. In conclusion, a
routine immunoassay was developed for the detection ofovarian antibodies in premature ovarian
failure. Antibody levels do not appear to be related to residual ovarian function (estradiol levels)
or pituitary function (gonadotropin levels).
The Induction of Interleukin Production in B Lymphocytes Infected with the Epstein-
Barr Virus. David E. Avigan and Jill Lacy. Section of Oncology, Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut
The mechanism by which the Epstein-Barr virus (EBV) causes the immortalization of normal
B cells in vitro and the precise nature of its association with B-cell malignancies has yet to be
elucidated. In the present study, we examined whether EBV-infected B cells were stimulated to
produce interleukins that might function as autocrine growth factors.
In order to pursue this question, we developed a model in which we compared interleukin
production in EBV-positive and EBV-negative cell lines. EBV-positive lines derived from
Burkitt's lymphoma cells as well as immortalized normal human umbilical cells were studied
alongside a control group consisting of an EBV-negative Burkitt's lymphoma line. Interleukin
production was determined by the presence of interleukin mRNA in the cell lines examined.
RNA extraction was accomplished using the guanidium/cesium chloride method, and mRNA
was isolated by running the sample through an oligo dT cellulose column. The presence of
interleukin mRNA was determined by RNA blot analysis using radiolabeled cDNA probes.
Our results indicated that mRNA for ILIfl and IL2 was found in the EBV-positive Burkitt's
line but not in the EBV-negative Burkitt's cell lines or the EBV-immortalized normal human B
cells. In addition, mRNA for IL6 was detected in an EBV-immortalized line but was not found in
any of the Burkitt's cell lines. ILla and IL3 were not detected in any ofthe lines, and the cDNA
probe for IL4 showed nonspecific binding to a high molecular weight transcript in all lines. These
findings support the hypothesis that EBV infection of B cells induces the production of
interleukins that might function as autocrinegrowth factorscontributing to EBV immortalization
and transformation oflymphocytes.
Al Adenosine and Somatostatin Receptors Inhibit Chloride Transport in the Shark
Rectal Gland: Dissociation of Inhibition of Chloride Secretion and Cyclic AMP
Accumulation. Harold Vincent Barron, Grant G. Kelley, and John N. Forrest,
Jr. Section of Nephrology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut
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The rectal gland ofthe dogfish shark Squalus acanthias is composed ofepithelial tubules that
secrete chloride when intracellular levels of cyclic adenosine monophosphate (cAMP) are
elevated. Dibutyryl cyclic AMP (dc AMP), forskolin, and A2 adenosine receptors have been
shown to increase secretion by acting as an analog to cAMP, by activating adenylate cyclase
directly, and by receptor activation of a guanine nucleotide regulatory protein Gs, respectively.
The rectal gland has also been shown to have an inhibitory Al adenosine receptor that inhibits
chloride secretion. The Al receptor has been identified in various tissues, including adipose tissue,
where theAl receptor has been linked to inhibition ofcyclic AMP accumulation. The mechanism
ofsignal transduction in the shark rectal gland, however, was unknown.
Somatostatin receptors that inhibit chloride transport are also present in the rectal gland, and
the mechanism of signal transduction for these receptors is also unclear. The purpose of the
present work was to determine if inhibitory adenosine and somatostatin receptors are linked to
inhibition of cyclic AMP accumulation in the rectal gland and to determine if such effects on
cyclic AMP can completely account for inhibition ofsecretion.
The isolated rectal gland ofSqualus acanthias was perfused in vitro. Perfusion with 1.0 ,M
forskolin resulted in a twelvefold increase in chloride secretion over basal levels. When either 0.1
uM 2-chloroadenosine (2C1 Ado), an adenosineanalog, or 0.1 MM somatostatin was added to the
perfusate in the presence of forskolin, secretion was completely inhibited to basal levels.
Simultaneous measurements of tissue cAMP accumulation and chloride secretion demonstrated
that forskolin increased basal cAMP levels 45-fold as chloride secretion increased twelvefold. 2CI
Ado partially inhibited forskolin-stimulated cAMP accumulation by 34-40 percent; however,
tissue cAMP content remained 27- to 35-fold greater than basal values despite complete
inhibition of forskolin-stimulated chloride transport. Similar experiments were performed using
the inhibitory hormone somatostatin. Somatostatin alsocompletely inhibited forskolin-stimulated
chloride secretion but, in contrast to 2C1 Ado, it potently inhibited cAMP accumulation by 86-88
percent. Cyclic AMP levels, however, did rise sevenfold compared to the unstimulated basal
state.
These data demonstrate that both 2CI Ado and somatostatin inhibit forskolin-stimulated
chloride secretion and both inhibit cAMP production, although somatostatin does so more
potently. Furthermore, both agents inhibit secretion to basal levels while allowing intracellular
cAMP content to rise to between seven- and 35-fold above basal levels. We conclude that
inhibition ofchloride secretion by both adenosine and somatostatlinreceptors involves both cyclic
AMP-dependent and cAMP-independent signal transduction mechanisms.
Oxidative Stress and Antimalarials. LeeG. Beckwith and Curtis L. Patton. Depart-
ment of Epidemiology and Public Health and MacArthur Center for Parasitology and
Tropical Medicine, Yale University School of Medicine, New Haven, Connecticut
Alloxan (5-oxobarbituric acid) in Plasmodium berghei was studied as a model ofthe action of
redox cycling catalytic oxidant antimalarials. Lipid peroxidation promoted by the drug was
inhibited by desferrioxamine, an iron chelator, and by n-butanol, a hydrophobic hydroxyl radical
scavenger, in a concentration-dependent manner and was synergistic with oxygen. Superoxide
anion radical (02) and hydrogen peroxide (H202) were measured by the superoxide dismutase-
sensitive reduction ofcytochrome c, and by oxidation ofphenol red in the presence ofhorseradish
peroxidase, respectively. Iron- and heme-catalyzed hydroxyl radical generation was measured by
aromatic hydroxylation in both a simple chemical and an in vitro cellular system and also in the
presence of a variety of scavengers. Oxygen consumption, measured using an oxygen electrode,
was found to be proportional to both the concentration of the drug and to the concentration of
reducingequivalents. Thedata suggest thatalloxan acts viaoxidative stress and that an important
damaging species is the hydroxyl radical generated by 02'-, H202, and ferrous iron (Fe2,) or
hemozoin in a Fenton-type reaction.
The Clinical Utility of Inpatient Colonoscopy: A Retrospective Analysis. Stephen B.
Bharucha and Howard M. Spiro. Section of Gastroenterology, Department of
Internal Medicine, Yale University School ofMedicine, New Haven, Connecticut
We analyzed the indications for, and the results of, 140 colonoscopies performed for diagnosis
on inpatients 50 years or older at Yale-New Haven Hospital during 1987. Depending on history,
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symptoms, and previous tests, patients were assigned to one of three clinical groups: those with
evidence of (1) lower tract disease, (2) upper tract disease and (3) those without localizing
factors.
Overall, 35 percent of procedures were deemed useful because they altered the therapeutic
approach or resulted in meaningful colonoscopic treatment. After correcting for estimated
frequencies of lesions in asymptomatic persons, an adjusted utility of 13 percent was found.
Notably, 27 percent of patients fell into the upper tract group and had an adjusted utility ofonly
5.6 percent.
Based on these results, questions are raised as to whether the threshold for colonoscopy in a
significant percentage of patients is too low.
Predictors of Failure of Skilled Nursing Facility Rehabilitation for Hip Fracture
Patients. Susan Kathleen Bonar and Mary Tinnetti. Department of Internal
Medicine, Yale University School of Medicine, New Haven, Connecticut
Characteristics associated with long-term nursing home placement among hip fracture patients
originally admitted for short-term skilled nursing facility (SNF) rehabilitation were identified.
Subjects were 151 previously community-living hip fracture patients discharged from two acute
hospitals to SNFs. Medical, functional, psychologic, and social data were ascertained from
hospital and nursing home charts. Multiple logistic regression (MLR) was used to identify factors
associated with permanent stay rather than discharge back to the community.
Ninety-seven subjects (64 percent) were discharged home within six months; fifty (33 percent)
became permanent SNF residents; and four died. The final MLR model identified mental status
(adjusted OR, 5.4), social support (adjusted OR, 3.1), age (adjusted OR, 3.9), and ability to
bathe independently (adjusted OR, 4.1) as factors contributing independently to discharge.
Likelihood of permanent SNF residence increased from 9 percent among subjects with none of
these characteristics, to 27 percent among subjects with one characteristic, to 43 percent among
subjects with two or more characteristics.
Knowledge of these factors can help families to plan early for long-term consequences, nursing
homes to plan effectively for the future as they take on more short-term rehabilitation
responsibility, hospital discharge planners to advise patients and families, and health policy
planners to allocate resources appropriately and assess outcome of care.
Factors Affecting Patients' and Doctors' Decisions to Participate in Clinical Trials in
Oncology. Maura J. Brennan and Charles McKhann. Department of Surgery,
Yale University School of Medicine, New Haven, Connecticut (Sponsored by
Charles White. Section of Hematology-Oncology, Department of Internal Medicine,
Baystate Medical Center, Tufts University, Springfield, Massachusetts)
This study examines factors contributing to poor accrual to clinical trials in oncology.
Interviews of 21 community physicians in Connecticut and Springfield, Massachusetts, and 93
breast cancer patients form the data base. Some patients are on NSABP (National Surgical
Adjuvant Project for Breast and Bowel Cancers) studies, others refused, and still others were not
offered the option. Data on trial participation was supplied by Baystate Medical Center and Yale
University School of Medicine.
Practical concerns (e.g., time demands and requirements for increased testing) did not
correlate with trial participation by physicians. Those who objected to data management were,
however, less likely to enroll patients.
Attitudinal questions concerned doctors more than practical issues. These included problems
with informed consent, loss of autonomy, increased burden on patients, discomfort with medical
uncertainty, responsibility to future patients, treatment choices in areas of controversy, and
predictions of negative reactions by patients. Doctors who believed patients had no responsibility
to future patients and who felt patients in areas of treatment controversy were best served by a
clinician selecting the therapy enrolled fewer patients.
Doctors overestimated both the number of patients they enrolled and patients' negative
reactions to trials. Their grasp of the number of patients they approached and patients' rates of
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refusal was poor. They were most likely to offer a trial to women who were young or who had had
close contact with other cancer victims.
Patients who lived alone were 16 times as likely to enroll as those who lived with family. Not
surprisingly, women whopreferred to know all theiroptions were moreapt toparticipate. Ageand
education did not predict willingness to enroll. Patients voiced strong trust in their oncologists,
and few were upset at having a study suggested. The minority who were initially disturbed were
no less likely to enroll eventually. Many womengoing into studiesexpressed altruistic impulses as
well as self-motivated rationales. Most of those who refused had treatment preferences and did
not object to participation in principle.
These results indicate that pooraccrual to protocols is more likelydue to physician than patient
reluctance.
Investigation of Aqueous Humor Flow in the Rabbit with the Use of Fluoresceinated
Dextrans. Susan R. Carter, Joseph S. Elman, and Marvin L. Sears. Department of
Ophthalmology, Yale University School of Medicine, New Haven, Connecticut
In thestudy ofaqueous humordynamics in the eye, it is essential to have an accurate method of
determining an absolute aqueous humor flow rate as well as acuteand chronicchanges in the rate.
The purpose ofthis research was todesign such a technique.
Fluorescein isothiocyanate dextran (MW, 156,900) was injected into the anterior chamber of
the eyes of 13 pigmented rabbits. Fluorophotometry was then performed three hours after the
injections to monitor fluorescein concentration in the anterior chamber over a period of three
hours. Because the rabbit was awake, moving about, and mixing the fluorescein dextran and fresh
aqueous itself, the fluorescein concentration decreased according to first-order kinetics (i.e.,
exponential decay). The linear plots of In (fluorescein concentration) versus time also demon-
strated first-order kinetics. Aqueous humor flow rates were then calculated, using the slope ofthe
linear plots and the volume of the anterior chamber to obtain a mean flow rate of 2.70 ± 0.20
AI/minute (n = 13).
An advantage to this new technique is that diffusional loss of fluorescein to the cornea and
other ocular tissues is reduced because the fluorescein is bound to a large dextran molecule. Thus,
this technique provides an accurate measurement of flow which can be used to elucidate further
the mechanism ofaqueous humor production or to study new antiglaucomatous drugs.
Psychological, Social, and Economic Aspects of Juvenile Diabetes Which May
Influence the Use of "Self-Monitoring of Blood Glucose" Techniques. Ira M.
Cheifetz and Melvin Lewis. Child Study Center, Yale University School of Medi-
cine, New Haven, Connecticut
This study ascertained whether psychological, social, and economic characteristics ofjuvenile
diabetes correlate with accuracy of"self-monitoring of blood glucose" (SMBG) testing. Each of
40juvenile diabetics and either oftheir parents orguardians provided information concerning the
psychological, social, and economic status ofthe child and his or her family. Subsequently, each
child performed a blood glucose test on him or herself exactly as if he or she were at home. A
simultaneous capillary blood sample was sent to the laboratory for an assumed accurate result,
and the two results werecompared to assess the child's testing accuracy.
Seventeen (42.5 percent) of the children reported SMBG results that differed from the
laboratory value by at least 20 percent. Overall, 21 children (53 percent) committed an obvious
error in their SMBG testing routine. A stereotypical inaccurate SMBG tester could not be
identified. Nevertheless, thechildren whostatistically (p s0.10) are more prone toperform blood
testing inaccurately include: adolescents, children whose mothers are not available to assist them
with SMBG testing and provide a consistent meal schedule, children originally diagnosed with
diabetes in the immediate preadolescent or adolescent years, families in a lower socioeconomic
class based upon income and occupation, less well-behaved children, the youngest child in the
family, children who have only one parent participating in the SMBG testing routine, and
children with fathers who work irregular hours or shifts.
This informationshould be used as aguideline toidentifythosechildren (1) who are moreapt to
require additional initial and supplemental education in SMBG techniques and diabetes in
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general, and (2) who may need additional psychological support from child psychiatrists or social
service workers. Increased SMBG accuracy should lead to improved metabolic control and,
subsequently, fewer short-term and long-term complications.
The Effect of Prostaglandin Synthesis Inhibition on Renal Inner Medullary Blood Flow
in the Anesthetized Rat. Don H. Chin and Rex L. Jamison.a Division of Nephrolo-
gy, Department of Medicine, Stanford University School of Medicine, Stanford,
California (Sponsored by Fred S. Wright. Department of Internal Medicine,
Yale University School of Medicine, New Haven, Connecticut)
The purpose of this study was to examine the effects of prostaglandin synthesis inhibition on
ascending and descending vasa recta blood flow (QAVR and QDVR, respectively) in the rat kidney.
Sixteen (15 females, 1 male) young (110-146 g body weight) euvolemic Munich-Wistar rats
were studied in vivo using fluorescence videomicroscopy. After exposure of the renal papilla, vasa
recta blood flow was recorded on videotape for five minutes (period I). Rats then received either a
prostaglandin synthesis inhibitor (indomethacin, 5 mg per kg body weight) or vehicle alone.
Thirty minutes later, the same vasa recta were re-recorded for five minutes (period II). Vasa recta
blood flows during each period were calculated from vessel diameter and erythrocyte velocity,
using the dual-slit photometric method, adapted for videomicroscopy.
In rats receiving indomethacin, QAVR (n = 31 AVR) and QDVR (n = 8 DVR) decreased from
period Ito period II [-19.6 ± 3.5 percent (SE) and -14.7 ± 10.1 percent, respectively]. In rats
receiving vehicle alone, QAVR (n = 33) and QDVR (n = 6) did not decrease from period I to period
II (+4.5 ± 4.4 percent and + 19.0 ± 11.1 percent, respectively, p <0.005 and p <0.025,
compared to the indomethacin group). When all vessels were considered together, vasa recta
blood flow (QVR) in the indomethacin group decreased from period I to periodII compared to the
control group (- 17.5 ± 3.4 percent versus +5.5 ± 4.0 percent, p <0.0005).
These findings suggest that renal prostaglandins function as vasodilators and modulate blood
flow in the ascending and descending vasa recta in the inner medulla of the anesthetized rat.
aPresent address: Department of Medicine, University of Rochester School of Medicine, Rochester, New
York
Zidovudine for Treatment of Patients with Human Immunodeficiency Virus Type 1: An
Evaluation of Effectiveness in Clinical Practice. Eve R. Colson, Catherine Viscoli,
Frank Bia, and RalphI. Horwitz. Section ofGeneral Internal Medicine, Department
of Internal Medicine, Yale University School of Medicine, New Haven, Connecticut
A previously reported randomized clinical trial, which included 282 AIDS and ARC patients
followed over a brief period (only 27 of 282 for as long as six months), suggested the effectiveness
ofzidovudine (AZT) in delaying or preventing the occurrence ofopportunistic infections or death.
A more recent prospective cohort study found disappointing results when following treated
patients for longer than six months. In addition, they found that most patients were unable to
tolerate AZT and required dose reductions, usually secondary to the development ofcytopenias.
To assess AZT in the clinical setting, baseline and six-month follow-up data were collected on
88 patients at Yale who began taking AZT prior to May 1, 1988. These patients had a variety of
clinical presentations at the start of AZT therapy. Patients who started therapy with more severe
HIV-related disease were more likely to experience adverse outcomes. None of the patients who
started with only reduced T cells had poor outcomes compared to 25 (53 percent) AIDS patients
and six (21 percent) ARC patients. Among the AIDS patients, those with Pneumocystis carinji
pneumonia as their only manifestation ofAIDS at the start of therapy experienced fewer adverse
outcomes (six of 18) than other AIDS patients (19 of 31).
Dose reductions were required by 47 (55 percent) patients and 35 occurred prior to an adverse
event such as new or recurrent opportunistic infections, Kaposi's sarcoma, lymphoma, or death.
Twenty-two of these patients required reductions due to cytopenias. Calculating outcome rates
based on reductions occurring prior to adverse events, nine (28 percent) patients requiring dose
reduction and 22 (43 percent) not requiring dose reduction experienced adverse outcomes. Fewer
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adverse outcomes were present in patients requiring dose reductions, regardless of the baseline
disease state, laboratory values, or timing ofthe dose reduction.
Data from this study suggest that HIV-1-infected patients treated with zidovudine in the
clinical setting are heterogenous, often require dose reductions, and that outcomes may be
favorable even when dose reductions are required.
Diagnosis of Medium-Chain Acyl-CoA Dehydrogenase Deficiency: Tritium Release
Assay in Human Fibroblasts Using [2,3-3HI Octanoic Acid as Substrate. David M.
Cromwell and Kay Tanaka. Department of Human Genetics, Yale University
School of Medicine, New Haven, Connecticut
Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency is one of the most common
inherited metabolic disorders and has often been mistaken for sudden infant death and Reye's
syndromes. Currently used diagnostic enzyme assays are cumbersome and time-consuming. This
study was initiated to devise a new, simple, and accurate assay for this enzyme. The method uses
wholecells and [2,3-3H]octanoic acid and relies on the formation of [2,3-3H]octanoyl-CoA in situ
by the cells. By the action of MCAD, tritium is released into the media as 3H20, which is isolated
using anion exchange resin.
Monolayers of intact fibroblast cells from MCAD-deficient patients were compared to control
fibroblast monolayers for their ability to detritiate n-[2,3-3H]octanoic acid. Six MCAD-deficient
cell lines consistently detritiated less substrate than the six controls used (8.17-42.46 percent of
controls, p < 0.01). In contrast, short-chain acyl-CoA dehydrogenase- (SCAD) deficient cells
and long-chain acyl-CoA dehydrogenase- (LCAD) deficient cells detritiated levels of [2,3-
3H]octanoic acid that were 86-129 percent ofcontrol values.
This work serves as an encouraging preliminary study showing that, with improved quantita-
tion of interfering background, the tritium release assay using intact fibroblasts with [2,3-
3H]labeled fatty acid (palmitic, octanoic, and butyric acids) may be useful as a simple and
accurate method to diagnose LCAD, MCAD, and SCAD deficiencies, respectively.
3H-Cyclohexyladenosine Binding in Membrane of the Shark Rectal Gland: Role of
GTP-Binding Proteins. William Spencer Curtis, G.G. Kelley, and J.N. Forrest,
Jr. Section of Nephrology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut
Adenosine acts via two distinct extracellular receptors to affect cellular processes. The
stimulatory receptor, A2, acts by increasing the activity ofadenylate cyclase and thereby cellular
levels of cAMP. The inhibitory receptor, Al appears to have both cAMP-dependent and
cAMP-independent effects. The rectal gland ofthe dogfish shark, Squalus acanthias, is a model
system for chloride-transporting epithelia and is the first epithelia known to possess both
stimulatory and inhibitory functional adenosine receptors. The purpose of this thesis was
threefold: (1) tocharacterize binding oftheAl-selectiveagonist, CHA, to membranes ofthe rectal
gland; (2) to determine if the Al receptor is coupled to N,, the inhibitory guanine nucleotide-
binding protein; and (3) using displacement of3H-CHA, to screen for selective Al antagonists.
Saturation studies with 3H-CHA revealed two binding sites. The high-affinity site had a Kd of
9.3 ± 3.3 nM and a B,,,x of 345 ± 110 fmole/mg. The low-affinity site had a Kd of370 ± 160 nM
and a B..,of 1,500 ± 390 fmole/mg. The rankorderofpotencyofagonists fordisplacement of 10
nM 3H-CHA was NECA > R-PIA > CADO > S-PIA. There was a 14-fold difference in the Ki's
ofthe R and S stereoisomers ofPIA.
The most potent antagonists in displacing 10 nM 3H-CHA were three new compounds, CGS
15943, PD115,199, and PDI 16,948, with Ki's of 20.4 ± 3.6 nM, 22.3 ± 4.4 nM, and 29.9 ± 3.1
nM, respectively. PD115,199 and PD116,948 are two new methylxanthine derivatives.
PD115,199 has been shown to have someAl selectivity, and the separation ofthe twoantagonists
has been proposed as a new criterion for A, identification. Thisselectivity was not observed in our
experiments. CGS 15943 is a novel, non-methylxanthine adenosine receptor antagonist.
The binding of 3H-CHA to the two sites observed in the saturation studies was completly
abolished in the presence of 100 gM GTP as well as 100 gM Gpp (NH)p or 10 ,uM
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GTP-gamma-S. This result may indicate that the receptor affinity in the uncoupled state (i.e., in
the presence ofGTP) falls below the sensitivity ofthe assay.
To identify the specific guanine nucleotide-binding protein that interacts with theAl receptor,
studies were undertaken employing pertussis toxin, an agent that specifically ADP-ribosylates N,
and N., but not N,, and alters the affinity ofthe receptor agonist.
Pertussis toxin was shown to reduce the number of both high- and low-affinity receptors for
3H-CHA without significantly changing theaffinity ofeither group. The Bx,, for the high-affinity
site fell from 238 ± 78 fmole/mg to 25.9 ± 3.9 fmole/mg. The B.,, for the low-affinity site fell
from 1,820 ± 450 fmole/mg to 660 ± 140 fmole/gm. The binding affinity for each site rose
slightly, but these changes were not statistically significant. These results are consistent with
those observed in the presence of GTP and are best explained by the hypothesis that the "lost"
receptors have affinities below the sensitivity ofthe assay.
These studies confirm the existence of two binding sites for 3H-CHA in the rectal gland and
they suggest that both sites are coupled to a guanine nucleotide-binding protein. The appearance
of two sites that are coupled to pertussis toxin-sensitive N protein suggests that there may be two
distinct high-affinity receptors or a single receptor type in two affinity states. The rank potency of
adenosine agonists and antagonists in displacing 3H-CHA appears to be unique to this receptor.
These results indicate that the rectal gland adenosine receptor is distinct from those found in
other, predominantly mammalian, systems.
Decreased Bone Mass in Premenopausal Women with Menstrual Irregularity. Mar-
cia Delman and Florence Comite. Department of Medicine, Yale University School
of Medicine, New Haven, Connecticut
Although exercise-associated changes in menses and bone have been reported, the effect of
menstrual cyclicity on bone, independent of exercise, has not been previously addressed.
Consequently, we investigated the effect ofirregular menstrual cycles on bone.
We measured cortical and trabecular bone mass using quantitative computed tomography
(QCT) of the distal radius in 38 premenopausal women aged 20-40 years old. We have found
reduced cortical and trabecular bone mass in women with irregular menstrual cycles (n = 13)
compared with women with regular cycles (n - 25). Cortical bone mass in irregular and regular
women was 1,162 ± 17 and 1,245 ± 17 (p < .021). Trabecular bone mass in irregular and regular
women was 166 ± 29 and 210 ± 17 (NS). Women with irregular and regular menstrual cycles
had similar initial, peak, and mean estradiol levels, and all had progesterone levels consistent with
ovulation. We also found that increasing age at menarche was significantly associated with
decreasing cortical bone mass (p < .001) but not trabecular bone mass. Age, height, weight, daily
calcium intake, exercise, smoking history, alcohol consumption, gravity, and parity did not
influence bone mass.
The small population size in our study renders our findings inconclusive, and it would be
essential to enroll more subjects in order to demonstrate that decreased bone mass is associated
with menstrual irregularity or increasing age at menarche. It is important to find factors that may
reduce peak bone mass and therefore may be risk factors for osteoporosis.
Investigation of Predictive Factors in Keloid Formation. Cherise M. Dyal and
Charles B. Cuono. Department of Plastic and Reconstructive Surgery, Department
ofSurgery. Yale University School of Medicine, New Haven, Connecticut
The literature on factors associated with keloid formation has thus far been conflicting. This
study was undertaken to investigate the possible association of HLA class I (A, B, C)
histocompatability antigens, ABO/Rh blood groups, and patient and family medical history with
the development of earlobe keloids. These factors were investigated in two groups of Black
females. The keloid-former group consisted of 20 patients with unilateral or bilateral earlobe
keloids (the only indisputable form ofkeloids). Thecontrol groupconsisted of20 women who had
undergone ear-piercing and were free of any objectionable scars. Blood samples obtained from
both groups were typed for HLA haplotype and ABO/Rh blood group. All other factors were
assessed by questionnaire.
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Factors found to occur in greater frequency in the keloid-former group and indicating increased
risk for keloid formation included: possession of the HLA-A 9 (relative risk, 4.636), HLA-A 23
(9) (relative risk, 4.846), HLA-Aw 34 (relative risk, 8.200), or HLA-Cw 2 (relative risk, 6.333)
antigens; history of hypertension (relative risk, 9.400), and history of infection immediately after
ear-piercing (relative risk, 6.667). Factors found in greater frequency in the control group and
suggestive of a protective effect against the formation of keloids included: possession of the
HLA-A 2 antigen (relative risk, 0.206); a positive history of non-drug allergies (relative risk,
0.327); and family history of tuberculosis (relative risk, 0.143). Differences were also found
between the two groups in the age at time of ear-piercing, with the control group being younger
(median age, 4 versus 17 years; mean age, 8.54 versus 20.58 years).
These results suggest that there may be factors which can be considered to increase risk for the
formation of keloids while others may be protective against keloid development. Further research
into the predictive factors in keloid formation should be undertaken, and the factors indicated in
this study might serve as a basis for these future investigative efforts.
Cloning and Expression of Human Immunodeficiency Virus Type 1 Reverse Tran-
scriptase and Integrase in Escherichia coli. Chieh-Min Fan, Tsung-chung Lin, and
William Konigsberg. Department of Molecular Biophysics and Biochemistry, Yale
University School of Medicine, New Haven, Connecticut
The human immunodeficiency virus type 1 (HIV-1) is a retrovirus which has been implicated
as the causative agent of acquired immunodeficiency syndrome, an invariably fatal disorder
which has become a worldwide epidemic. Reverse transcriptase (RT) and integrase (Int) are two
viral enzymes essential for the establishment of HIV-1 infection in host cells. We have recently
cloned and expressed HIV-l RT and Int in Escherichia coli (E. coli) and are currently purifying
both enzymes for structural and functional studies.
To construct RT and Int expression vectors, the HIV-1 pol gene was subcloned from the
BH10-R3 clone into plasmid Bluescribe M13+ (Strategene), and the resultant plasmid was used
to generate single-stranded DNA (ssDNA). Initiation codons were inserted at the 5' end of both
RT and Int genes, and a termination codon was inserted at the 3' end of the RT gene, by means of
oligonucleotide site-specific mutagenesis. The RT and Int genes were then cloned separately into
an M13 + derived expression vector, #67, to generate expression vectors pTL67-RT and
pTL67-INT. These vectors were transformed into E. coli and subjected to induction by
isopropyl-B-D-thiogalactopyranoside (IPTG), with sufficient protein expression for visualization
by polyacrylamide gel electrophoresis. Forty percent purification of RT was achieved by anion
exchange and ssDNA affinity chromatography, and 10 percent purification of integrase was
achieved by 1 M NaCl extraction or 6 M urea extraction.
This work will, it is hoped, facilitate the purification of large quantities of HIV-1 RT and Int
for eventual use in assay and crystallographic studies.
The Renaissance of Medical Ethics: The Emergence of the Bioethics Movement in the
Late 1960s. Alexandra W. Flather-Morgan and Robert J. Levine. Department of
Internal Medicine, Yale University School of Medicine, New Haven, Connecticut
A "renaissance" of medical ethics occurred in the United States in the late 1960s, manifested
by the increased publication of books and articles, the development ofjournals, the foundation of
institutes, the organization of symposia, the creation of commissions, the litigation of suits, the
teaching ofcourses-all focused on issues in bioethics. This paper seeks to explain what happened
and why it happened when it did.
Centuries-old tenets of professional and theological medical ethics were re-evaluated, and new
methodologies, based on secular analytic moral philosophy, were applied to the ethics of medical
care. The bioethics movement emerged at a time in our history characterized by great moral,
technological, and social change. The materialization of the renaissance of medical ethics within
that tumultuous climate of change is noteworthy because the convergence of changing social and
intellectual forces gave impetus and form to that renaissance.
The importance of such an analysis lies in the fact that continuing medical advances and
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changing social and religious attitudes raise real questions that demand real answers from the
field of medical ethics. The answers with which we have been operating arise from thought
processes begun centuries ago, yet these answers are also overwhelmingly influenced by the
prevailing winds that directed the course of the emerging field of bioethics during the turbulent
1960s. If we can identify the sources of greatest influence-those factors which set the winds
blowing and determined their course-we might be able to recognize and rectify the inherited
biases which have left us with unsatisfactory answers.
The Efficacy of Advanced Life Support Versus Basic Life Support in the Pre-Hospital
Care of Trauma Victims. Craig E. Fleishman, Linda Degutis, Kathleen Shea, and
Christopher C. Baker. Section of General Surgery, Department of Surgery, Yale
University School ofMedicine, New Haven, Connecticut
We studied pre-hospital and in-hospital data of 185 trauma victims admitted to Yale-New
Haven Hospital from June through December 1986. We attempted to determine ifadvanced life
support (ALS) procedures (artificial airway, military anti-shock trousers [MAST], and intrave-
nous placement) decreased morbidity and mortality of trauma over basic life support (BLS)
alone.
Thirty-nine (21.1 percent) ofthe patients received BLS care, while 146 (78.9 percent) received
ALS care with intravenous placement being the most common (126 patients, 68 percent). Mean
total pre-hospital time did not differ between the BLS group [26.3 minutes (S.E. ± 1.7)] and the
ALS group [28.1 minutes (S.E. ± 1.4)].
The ALS patients were more severely injured than the BLS patients. The mean on-scene
trauma score (TS) for ALS patients was 12.6 (S.E. ± 0.4). The mean on-scene TS for BLS
patients was 14.7 (S.E. ± 0.6). Thirty-four (18 percent) ofthe patients died. Ofthese 34, 17 died
at the sceneofthe incident or in the emergencydepartment. There was nosignificant difference in
mortality between the BLS group (4 of39, 10 percent) and the ALS group (30 of 146, 21 percent,
p > 0.1). Through use of the TRISS methodology, we showed that the BLS group did not have
significantly more deaths than would have been expected (3.27 deaths, p > 0.1). The ALS group
did have significantly more deaths than expected (21.6 deaths, p < 0.001).
Useofmultiple regression showed that the MAST was theonly pre-hospital procedure that was
associated with improvement in the TS during transport. Placement of a pre-hospital intravenous
was associated with a decreased total length ofstay.
We concluded that although the use of ALS procedures did not increase on-scene time, we
could show no significant improvement in mortality or morbidity associated with the use ofALS
procedures except for an association between placement of an intravenous and a decreased total
length of stay.
Identification and Characterization of a Novel Class of Pharmacologic Agents for the
Reversal ofMultidrug Resistance. James M. Ford and William N. Hait. Section of
Medical Oncology, Departments of Internal Medicine and Pharmacology, Yale
University School of Medicine, New Haven, Connecticut
To identify more potent pharmaceuticals to sensitize multidrug-resistant (MDR) cells to
chemotherapeutic agents, the structure-activity relationships of a series of phenothiazines were
studied in MDR MCF-7/DOX human breast cancer cells. Spectrophotometric microtiter assays
were used to determine the antiproliferative and anti-MDR effects of drugs alone or in
combination with chemotherapeutic agents. Substitutions on the phenothiazine ring that
increased hydrophobicity increased antiproliferative and anti-MDR activities. Modifying the
length of the alkyl bridge (4 C > 3 or 2) and the type of amino side chain (piperazinyl > non-
cyclic) also influenced potency. Compounds with tertiary amines were better anti-MDR agents
than those with secondary or primary amines, but were equipotent antiproliferative agents. The
effects ofthese substituents were unrelated to hydrophobicity.
An ideal structure for reversing MDR by phenothiazines has a hydrophobic nucleus with a
-CF3 ring substitution at position 2, connected by a four-carbon alkyl bridge to a para-methyl
substituted piperazinyl amine. Related compoundshavingcertainofthese properties werestudied
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and the thioxanthenes were identified as lead chemosensitizers. Trans-flupenthixol, the most
effective of these compounds, decreased doxorubicin, vinblastine, and colchicine resistance,
respectively, by 15-, 36-, and eightfold in MCF7/DOX cells; by 35-, 40-, and 20-fold in the MDR
human carcinoma line KB-V1; and by sevenfold (doxorubicin) and fourfold (vinblastine) in
murine leukemia P388/DOX. Trans-flupenthixol fully reversed twentyfold doxorubicin and
hundredfold colchicine resistance in an NIH 3T3 fibroblast line transfected with an expression
vector containing the mdrl gene. Equimolar concentrations of trans-flupenthixol caused 1.5- to
twofold greater antagonism of MDR than its stereoisomer cis-flupenthixol, one- to threefold
greater than the calcium channel blocker verapamil, and two- to twelvefold greater than the
phenothiazine homolog fluphenazine.
Both isomers caused increased accumulation ofdoxorubicin in MDR cells, but not in sensitive
cells, suggesting that they modulate MDR by interacting with a uniquely overexpressed cellular
target in these resistant cells. The isomers were equally active antagonists ofprotein kinase C and
calmodulin. The apparent lack of clinical toxicity of trans-flupenthixol makes it an attractive
drug for further investigation, and a murine trial was performed which showed that trans-
flupenthixol caused increased doxorubicin accumulation in MDR ascites cells in vivo but was
toxic to mice at the doses tested. In summary, trans-flupenthixol, a drug that lacks extrapyrami-
dal side effects in humans, is a potent, stereospecific antagonist of MDR in cells that overexpress
P-glycoprotein.
Generation of a Monoclonal Antibody to Mouse C5 and Its Application in an ELISA
Assay for Detection of Anti-C5 Antibodies. Yvonne I. Frei and Brigitta Stockin-
ger. Basel Institute for Immunology, Basel, Switzerland (Sponsored by Patrick
M. Flood. Department of Pathology, Yale University School of Medicine, New
Haven, Connecticut)
Development of an ELISA assay for the detection ofantibodies against the fifth component of
mouse complement (C5) in serum is described. Initial attempts to purify the C5 antigen from
mouse serum and macrophage cultures and its use in the ELISA assay failed because of
contaminating immunoglobulins or absence ofC5 from culture supernatants. Most ofthe mouse
antiserum also did not cross-react with human C5. A monoclonal antibody specific to mouse C5
was then generated; this antibody precipitates the two chains of mouse C5 from normal mouse
serum and inhibits C5-dependent hemolysis in a functional complement test.
When this monoclonal anti-C5 antibody is coupled to wells of ELISA plates, it specifically
binds C5 from unfractionated normal mouse serum. TheC5 then serves asantigen tobind anti-C5
serum antibodies. Serum antibodies from C5-immunized mice bound with high avidity to wells
containing normal serum as antigen source, but not to wells containing C5-deficient serum. This
method allows the qualitative characterization of immune responses to mouse C5, which is an
ideal model for a natural selfantigen in studies ofimmunological tolerance.
Ultrastructural Studies of Phosphocreatine-Perfused Rat Skin Flaps Subjected to
Ischemia. Carlos E. Garcia, Ricardo Rodriguez, Anthony J. Milici, and Charles B.
Cuono. Sections of Plastic Surgery and Anatomy, Department of Surgery, Yale
University School of Medicine, New Haven, Connecticut
The effect of intravascular perfusion of a rat abdominal skin flap with the high-energy
phosphometabolite phosphocreatine is presented. 6 x 3 cm abdominal skin flaps were raised deep
to thepanniculus carnosus in five groupsofrats. Flaps fromcontrol groups were isolated from the
animal and subjected to ischemia without perfusion at 40C, 240C, and 37°C. An additional
control group had flaps raised, cannulated through the superficial epigastric vessels, and perfused
with a solution ofour own design at 240C. Experimental groups had the same vessels cannulated
and perfused with solution containing I mg/ml phosphocreatine. Biopsies of the skin were
obtained at t = 0, 4, 6, 8, and 12 hours following the onset ofischemia. The skin was analyzed for
ultrastructural changes in the capillary and small venule endothelium, utilizing transmission
electron microscopy (EM).
Our results show a dramatic conservation ofthe vascular endothelium in flaps from the group
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subjected to ischemia without perfusion at 40C relative to other non-perfused flaps at higher
temperatures, and from thegroupperfused with phosphocreatinerelative tothat perfused without
phosphocreatine. The onset of endothelial swelling, mitochondrial deterioration, formation of
microvilli and cytoplasmic vacuoles, condensation of nuclear chromatin, and destruction of the
plasmalemma in flaps incubated at 40C lags about six to eight hours behind that observed at
higher temperatures. Likewise, these changes in phosphocreatine-perfused flaps appear six to
eight hours after those in flaps perfused without phosphocreatine. We thus conclude that cooling
flaps or providing them with a source ofhigh-energy phosphate to replenish the losses occurring
with ischemia can significantly delay the deterioration ofthe vessels ofischemic skin.
Na+/H+ Exchange Is Increased in Basolateral Plasma Membrane Vesicles from
Neonatal Rat Liver. Anita L. Goodrich and Fredrick J. Suchy. Section ofHepatol-
ogy, Department of Pediatrics, Yale University School of Medicine, New Haven,
Connecticut
A Na+/H+ exchange system is present in the plasma membrane of virtually all eukaryotic
cells, including the hepatocyte where it functions toregulate intracellular pH and other processes
such as mitogenesis. Because cell proliferation in developing liver exceeds that found even during
hepatic regeneration in the adult, westudied Na+/H+ exchange in basolateral plasma membrane
vesicles prepared from neonatal (day 7) and adult male rats, using a Percoll gradient method
previously validated for developing liver. Vesicles were preincubated with a buffer for two hours
at 250C to bring the intravesicular fluid to the desired pH, and timed uptakes of 22Na' were
determined with a rapid Millipore filtration technique. An outwardly directed H+ gradient (pH,
5.5in/7.5.,t) markedly stimulated the uptake of 1 mM 22Na' by adult and neonatal vesicles above
rates observed under pH equilibrated conditions (pH, 7.5in/7.50ut), with a transient uphill
accumulation ("overshoot") ofNa+ to levels 1.5 to twofold higher than at equilibrium. Both the
initial rate of Na+ uptake (213 ± 9 versus 96 ± 11 pmol/mg-' protein/S sec', SEM) and peak
intravesicular accumulation (665 ± 31 versus 362 ± 12 pmol) were significantly higher in
neonatal compared to adult vesicles, p < 0.001. The amiloride-sensitive component of Na+ flux
was greater in neonatal vesicles under both pH gradient and equilibrated conditions. No
stimulation of22Na' uptake byvesicles from either agegroup was observed in response to induced
membrane potentials generated by K+ gradients and the K+ ionophore, valimomycin. Kinetic
analysis revealed a saturable uptake process with a similar apparent Km for sodium in both
neonatal and adult vesicles: 8.6 ± 1.6 and 8.1 + 1.5 mM, SEM (p = NS), respectively. Neonatal
vesicles, however, exhibited an almost threefold higher V,,, compared to the adult: 8.06 ± 0.67
versus 3.20 ± 0.40 nmol/(mg protein)(min), SEM.
We conclude from these studies that basolateral plasma membrane vesicles from neonatal rat
liver exhibit increased amiloride-sensitive Na+/H+ exchange as a result of an increased number
or translocation rate ofantiporters in the neonatal plasma membrane.
Expression of Messenger RNAs Encoding Isoforms of the Sodium, Potassium Adeno-
sine-Triphosphatase in Rat Myocardium. Adam L. Greene and Edward J. Benz,
Jr. Section of Hematology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut
Complementary DNAs (cDNAs) encoding three isoforms ofthe a-subunit ofthe sodium- and
potassium-stimulated adenosine triphosphatase (Na+,K+-ATPase) have been cloned from a rat
brain cDNA library in our laboratory. These isoforms, termed al, a2, and a3, have a tissue and
developmentally specific pattern ofexpression. The purpose ofthis study is to (I) define temporal
changes in a-subunit Na+,K+-ATPase mRNA expression in the rat heart during prenatal and
postnatal development and (2) examine the hearts ofspontaneously hypertensive (SHR) rats for
changes in a-subunit Na+,K+-ATPase mRNA expression.
RNA was prepared from the hearts ofrats ofvarying pre- and postnatal ages and hybridized to
cDNA clones encoding the al, a2, and a3 Na+,K+-ATPase subunits, using a qunatitative slot
blot technique. Levels ofal transcript do not change significantly during cardiac development in
the rat. Levels of a2 mRNA are low in the perinatal period and increase fourfold between nine
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and 30 days of age. The a3 mRNA is most abundant in the first few days of rat life, then
decreases fivefold between six and 30days postnatally. Thus there is a developmental switch from
expression ofthe a3 to the a2 mRNA.
RNAs from brains, lungs, kidneys, atria, and ventricles were prepared from 52-week-old SHR
and control non-hypertensive Wistar-Kyoto (WKY) rats and hybridized on Northern blots to
the three a-subunit Na+,K+-ATPase cDNA probes. There were no important differences in
abundance of the three transcripts in brain, lung, or kidneys. The left ventricles of SHR rats
showed a marked decrease in expression of all three a-subunit isoforms compared to control
WKY rats.
A Chinchilla Model of Chronic Suppurative Otitis Media. Craig S. Hecht and
Margaret A. Kenna. Section of Otolaryngology, Department of Surgery, Yale
University School ofMedicine, New Haven, Connecticut
The purpose of this study was to establish further a chinchilla model of chronic suppurative
otitis media. Over a ten-day period, following transtympanic middle ear inoculation of Pseudo-
monas aeruginosa, the gross pathological results in 28 chinchillas were observed otomicroscopi-
cally and at least two chinchillas were sacrificed for histopathological examination at two-day
intervals.
Gross pathological changes in the middle ear and external auditory canal associated with otitis
media (OM) were edema, erythema, ulceration, polyps, otorrhea, pus, and tympanic membrane
perforation. OM was grossly observed in 96 percent of the inoculated middle ears, while in 93
percent culture-positive P. aeruginosa OM was found. One middle ear developed OM secondary
to an unidentified bacterial pathogen. Only one chinchilla remained infection-free post-
inoculation. In all infected middle ears, the OM clinically progressed without any resolution of
inflammation. As the infection progressed, the otorrhea changed grossly from 57 percent
straw-colored on day 2 to 70 percent purulent by day 8. Seventy-one percent of the chinchillas
were sacrificed for histopathological study, while 25 percent died of causes secondary to the
infection. A healing tympanic membrane was observed in two chinchilla middle ears.
By extending the observational period ofthisstudyand byusing a strain ofP. aeruginosathat is
less virulent, it is predicted that thechinchilla can be used toestablish an animal model ofchronic
suppurative otitis media.
Hepatitis B Virus and Hepatitis A Virus in Kingston, Jamaica: Maternal-Child
Immunity. Jennifer Lee Hirsh and Francis L. Black. Department of Epidemiology
and Public Health, Yale University School ofMedicine, New Haven, Connecticut
This study was performed on women and their infants in Kingston, Jamaica, to assess the
impact ofhepatitis B virus and hepatitis A virus in this developing country. Serological assays for
disease-related antigens and antibodies were performed for epidemiological evaluation. Age-
specific prevalences as well as persistence ofpassive immunity were among the items considered.
The prevalenceofhepatitis Bvirusantigenemia in the population studied in Kingston, Jamaica, is
comparatively low (0.33 percent) with respect to other geographical regions. Analogous findings
include a low rate ofvertical transmission ofhepatitis B surface antigen (zero percent), and a low
prevalence rate of antibody to hepatitis B core antigen in individuals who lack antibody to
hepatitis B surface antigen (1.0 percent). Evidence of maternally derived, passively acquired
immunity to hepatitis B surfaceantigen can be demonstrated as persisting in 40 percentofinfants
at an average of6.2 months ofage. The overall prevalence ofantibody to hepatitis A virus is 74.6
percent, indicating that, by child-bearing age, at least 75 percent of the population have been
infected.
The age-specific distribution may either reflect accumulated exposure to hepatitis A virus or
may reflect increasing hygienic and socioeconomic standards. This finding may in fact leave the
country subject to more apparent hepatitis than some countries wherechildren have been infected
with hepatitis A virus early in life. Antibodies to hepatitis A virus in neonates are maternally
derived, as opposed to having arisen as a response to acute infection. Early infection in homes
where the mothers have been infected does not pose a special risk. The prevalence of such
passively acquired antibodies tohepatitis A virus is high (58.3 percent) and is most likely a result
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ofhigh initial titers. As adeveloping country, Jamaica has been able to exert considerable control
over infections due to both hepatitis B virus and hepatitis A virus.
Properties ofthe Reduction ofBiliverdin in the Little Skate, Raja erinacea. Kraig E.
Humbaugh, Ellen R. Gordon, and James L. Boyer. Division of Digestive Diseases,
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut
The reduction of biliverdin in the little skate (Raja erinacea) was studied to explore the reason
for the skate's excretion of both biliverdin and bilirubin in the bile. Hepatic cell cytosol
preparations were analyzed for their ability to reduce biliverdin to bilirubin, using a spectropho-
tometric assay. The reduction of biliverdin occurred in two phases: an initial, transient reduction
and aslower, steadier reduction whichrequiredcofactor. The initial reductionoccurred within the
first few minutes of the addition ofthecytosol preparation to biliverdin and declined rapidly; the
reduction did notrequirepyridine nucleotidecofactor. Variations in theprotein concentration did
not have any effect on this initial phase. Increasing the substrate concentration actually resulted
in inhibition of the rate of reaction. This initial reduction is thought to be a consequence of
non-enzymatic, nonspecific reducing factors present in the crude preparation and to be of little
importance in vivo.
The second stage of biliverdin reduction was much slower than the first, required a cofactor
(nicotinamide adenine dinucleotide phosphate reduced) for activity, and lasted at least 120
minutes at the same rate. Increases in the protein content or the substrate concentration resulted
in proportional increases in activity. In addition, theoptimal pH range for this reduction (pH 7.3
to pH 8.0) is near physiological pH. These results indicate an enzymatic reaction, catalyzed by
biliverdin reductase, reduced biliverdin. The Michaelis constant for theskate's enzyme was found
to be 204 micromolar biliverdin and the maximal velocity 0.0718 nanomoles of biliverdin
consumed per minute per milligram of protein. Since the Michaelis constant for biliverdin
reductase in the skate is much higher than that reported for mammals, the skate's biliverdin
reductase may be unable to convert all its biliverdin tobilirubin and so excretes both bile pigments
in its bile.
Light-Scattering Signals as Markers for Cyclic Guanosine 5'-Monophosphate Second
Messenger System Events in Toad Retina. Michael Andrew Hunter and Peter J.
Stein. Department of Ophthalmology, Yale University School of Medicine, New
Haven, Connecticut
A variety of light-scattering signals occur in both suspensions of purified photoreceptor
membranes and in isolated retina. The signals which have been obtained in vitro are correlated
with changes in the cyclic nucleotide system of the rod photoreceptor. The major goal of this
project was to define the relationship between the molecular/enzymatic changes in the rod cell of
isolated retina and the components ofthe infrared light-scattering signal.
We have related components of the light-scattering signal to biochemical events in the rod
photoreceptor ofBufo marinus, using several pharmacological agents. 3-Isobutyl-1-methylxan-
thine, a competitive inhibitor ofcyclic guanosine 5'-monophosphate (cGMP) phosphodiesterase
activity, increased the sensitivity of the signal. The protonophores dinitrophenol and carbonyl
cyanidep-trifluoromethoxyphenylene hydrazone, which release mitochondrial calcium, increased
the sensitivity of the rod in a fashion similar to 3-isobutyl-1-methylxanthine. Application of
ruthenium red resulted in a new waveform. In summary, by using pharmacological agents to alter
cGMP cascade components, the sensitivity of the light-scattering response to photoillumination
was altered.
The Recombinogenic Activity of the Yeast HOTI Sequence in Mouse Cells. Vishesh
K. Kapur and R. Michael Liskay. Department of Therapeutic Radiology, Yale
University School ofMedicine, New Haven, Connecticut
HOTI is a 4.4 kbp fragment of yeast ribosomal DNA, which is known to enhance intrachro-
mosomal mitotic recombination when inserted adjacent to homologous markers in Saccharo-
myces cerevisiae. We tested HOT1 for recombinogenic activity in mouse cells.
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Plasmids containing a properly oriented and positioned HOTI fragment, a dominant selectable
marker encoding resistance to the drug G418, and two full-length mutant herpes simplex virus
type I thymidine kinase (tk) genes serving as recombination markers, were introduced into tk-
mouse L cells. Transformants were selected with G418 and screened for low-copy (-2) insertions
by Southern transfer and hybridization. Low-copy cell lines were subcloned in non-selective
medium. Nine or more subclones per cell line were tested in HAT medium to determine
recombination rates between the repeated mutant tk genes. Independent recombinants were
analyzed for G418 sensitivity and by Southern blot analysis to determine the nature of
recombination events.
HOT1 had no observable recombinogenic effect. Three single-copy cell lines had recombina-
tion rates of 1.3-2.6 x 10-6, similar to rates obtained from cell lines possessing a single copy of an
identical construct without HOTI: 2.6-4.8 x 10-6. The ratio of gene conversion to reciprocal
events (1.7) was found to be somewhat different from that in control lines (4.0), though not
significantly different (p> 0.20 by chi-square test). In view of recent characterization of the
nature of HOTI stimulating activity in yeast, namely, that it appears to exert its effects via
transcription, our results seem best explained by differences intranscriptionalmachinery between
yeast and mouse cells.
Effect of Microenvironmental Manipulation on the Expression of GAP-43, a Growth-
Associated Membrane Phosphoprotein, in Developing Hamster Retinofugal
Axons. Amy V. Kindrick, Aaron B. Waxman, and Douglas 0. Frost.a Section of
Neuroanatomy, Yale University School of Medicine, New Haven, Connecticut
GAP-43 is a membrane phosophoprotein which is preferentially expressed in axons and their
tips during elongation and initial arbor formation. The cellular functions of this protein and the
signals which control its expression are unknown.
This light microscopic immunocytochemical study uses a monoclonal antibody to GAP-43 to
examine the role of the microenvironment in the control of GAP-43 expression at the tips of
developing retinal ganglion cell (RGC) axons. In Syrian hamsters, the expression of GAP-43 by
RGC axons in superior colliculus (SC) falls rapidly between postnatal days 7 and 10 (day of
birth = P0) and reaches low, adult levels by day 12. When the SC is ablated unilaterally onday 0,
RGC axons originating in the contralateral eye recross the midline at the level of the SC and
terminate in the medial third ofthe intactSC; this projection iscompletebyday 10. When theeye
ipsilateral to the tectal lesion made on day 0 is enucleated between days 0 and 12, the recrossing
axons expand their distribution in the intact SC. We asked whether the degeneration of axons
from the enucleated eye, which causes this "sprouting," also prolongs theexpression ofGAP-43.
We found that although removal of axons from the contralateral eye causes sprouting of the
abnormally recrossed projection, it does not appear to prolong the expression of GAP-43 by the
sprouting axons. Thus, although initial expression of GAP-43 may depend, in part, on signals in
the axonal environment, such signals do not prolong the expression of GAP-43 even when they
cause neurons to revert to a growth state; this fact may explain why there is a critical period
beyond which enucleation does not induce sprouting of the abnormal, recrossed projection.
'Present address: Department of Neurology, Massachusetts General Hospital, Boston, Massachusetts
Nursing Home Placement After Acute Hospitalization: Predictions and Out-
comes. Lawrence Kleinberg and Leo Cooney. Section ofGerontology, Department
of Medicine, Yale University School of Medicine, New Haven, Connecticut
Although hospital discharge planning decisions have far-reaching consequences, little is known
about those factors which should influence these decisions. We determined the outcome
(temporary versus permanent placement) of 185 patients admitted for the first time to nursing
homes from an acute hospital and correlated this outcomewithpredictions ofhospital staff as well
as individual patient factors. Predictions of staff were 85.2 percent correct for permanent
placement and 70.3 percent correct for temporary placement.
Similar patient factors were associated with both staffpredictions ofpermanentplacement and
actual residence in a nursing home six months after hospital discharge: impaired mental status
(p = .001 and p = .002, respectively), bladder (p = .005 and p = .01) and bowel (p = .001 and
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p = .018) incontinence, and diagnosis of stroke, heart disease, and dementia rather than fracture
orcancer (p= .003 andp = .001).
Those patients in whom there was a variance between staff predictions and actual placement
outcome were analyzed further. The patients who lived with a spouse prior to hospitalization had
a substantially higher incidence ofpermanent nursing home placement than predicted. Converse-
ly, eight of nine patients for whom permanent placement was incorrectly predicted were in the
"need help" with transferring category, and seven of eight were in the "need help" with
ambulation category.
Attention to such factors should assist in better-informed and more appropriate decisions at
hospital discharge.
The Correlation Between Objective Lens Opacity and Laser Interferometric Contrast
Sensitivity in the Cataract Patient. Zachary G. Klett and Joy Hirsch. Department
of Ophthalmology and Visual Science, Yale University School of Medicine, New
Haven, Connecticut
Adequate evaluation of retinal function in cataract patients is critical in determining whether
or not these patients will benefit from electiveIOL surgery. In patients with immature cataracts,
the laser interferometer has been shown effectively to bypass the optics of the eye and measure
retinal function. It is not, however, known beyond what cataract density the laser interferometric
measurements are impaired.
In this study we compare lens opacity using the IntraOptics Opacity Lensmeter with contrast
sensitivity (CS) measured by a Randwal He-Ne laser interferometer with a mean luminance of
7.42 cd/M2 in 62 patients. Comparison of lens opacity with CS reveals a linear relationship, with
r = -0.69 at a spatial frequency of 6 c/degree. Separation by cataract type shows a correlation
coefficient of r = -0.91 for nuclear sclerotic (NS) predominant cataracts and no significant
correlation for posterior subcapsular (PSC) predominant cataracts. Comparison of lens opacity
with the mean difference (post- minus pre-operative) CS difference in a matched (pre-/post-op)
surgical patient group (n= 14) also reveals a linear trend for all cataract types (r = 0.58), with
NS predominant cataracts demonstrating the highest correlation coefficient (r = 0.89). The mean
CS difference for all cataracts is greater than the maximum error of the laser (95 percent
confidence limit) at measured opacities greater than 49. The corresponding opacity for NS
predominant cataracts is greater than 50.
These results demonstrate a linear relationship between increasing lens opacity and the
decreasing ability to measure isolated retinal contrast sensitivity with the laser interferometer,
and that in the range of measured opacities between 29 and 49 for all cataracts, and between 37
and 50 for NS predominant cataracts, laser interferometric measurements become increasingly
less reliable as an indicator of isolated retinal function.
Mesoprefrontal Dopamine Neurons: Interaction of Anxiogenic Beta-Carbolines and
Neuroleptics. Gregory M. Koshkarian, See-Ying Tam, and Robert H. Roth. De-
partment of Pharmacology, Yale University School of Medicine, New Haven,
Connecticut
Studies were conducted to assess how haloperidol, a dopamine (DA) antagonist, affects
stress-induced increases in DAergic activity in the mesoprefrontal pathway of rats. Further work
looked at the ability of lorazepam to decrease DAergic activity in various pharmacologic
situations.
Rats were administered various combinations of lorazepam, haloperidol, and FG-7142-an
anxiogenic beta-carboline-and different brain regions were assayed, after sacrifice, for DA and
3,4-dihydroxyphenylacetic acid (DOPAC), a DA metabolite. Results showed that FG-7142
selectively activated the prefrontal cortex, as determined by a 73 percent increase in DOPAC
levels over vehicle control. Pretreatment with haloperidol enhanced this activation (116 percent
over vehicle control), and lorazepam blocked mesoprefrontal activation in all drug combinations.
It is concluded that stress may be able to override the postsynaptic DA blockade that occurs
with antipsychoticdrugs. Lorazepamantagonizes thisability. Hence,there isa potential role for
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benzodiazepines as an adjunct to neuroleptics in the treatment of schizophrenia and other
psychotic disorders.
Histone Depletion and Release from Immunologically Damaged Targets. Marc C.
Levesque and Nancy H. Ruddle. Department of Epidemiology and Public Health,
Yale University School of Medicine, New Haven, Connecticut
Apoptosis, or programmed cell death, is as integral an aspect ofdifferentiation as cell growth
and differs from necrosis, another kind of death. The process of DNA fragmentation has been
associated with apoptosis and consists ofcleavage oftarget cell DNA into 200 base pair units that
may represent internucleosomal breakdown of DNA. Both apoptosis and DNA fragmentation
have been associated with several immune processes, including cytolytic T cell (CTL), natural
killer (NK) cell, lymphotoxin (LT), and tumor necrosis factor (TNF) mediated target cell death.
On the other hand, antibody- and complement-mediated target cell lysis is a form of necrosis,
though each of the aforementioned processes may under certain circumstances also elicit
necrosis.
Heretofore, little was known concerning the release ofother cellular components from targets
during apoptosis. The possibility that histones may be released in association with DNA during
apoptosis is suggested by the size of the DNA fragments. An understanding of this process may
provide valuable information concerning the etiology and/or pathogenesis of autoimmune
diseases such as systemic lupus erythematosus (SLE), given the nature ofautoantibody formation
in these diseases. To explore this possibility, the kinetics of histone release werecompared tothose
of DNA release during CTL, NK cell, cytokine and antibody- and complement-mediated target
death.
CTL-treated and some NK-treated targets evidenced nuclear depletion of histones and
subsequent release of them intracellularly and into thesurrounding media. The kinetics ofhistone
release corresponded to the kinetics of DNA release. Accurate measurements ofthe size of DNA
fragments produced, and gel chromatography of DNA and histones released from CTL-treated
targets suggest that these molecules are associated and in the form of intact chromatin.
Antibody- and complement-mediated lysis and lysis of some targets by NK cells showed
nuclear depletion of histones from these targets but without release of histones into the media or
intracellularly. Under these conditions, there was relatively little evidence ofDNA fragmentation
despite good evidence in each case oflysis. This finding suggests that histone degradation rather
than release occurs under these conditions.
In each case, the pattern of cellular histone depletion and/or release corresponded best to the
form of target cell death. Targets undergoing apoptosis, as suggested by DNA fragmentation,
tended to show both depletion of nuclear histones and release of histone proteins into the media,
while cells undergoing necrosis evidenced depletion of histones and their breakdown.
Experiments with recombinant LT, recombinant TNF, and a variety of LT and TNF
containing cytokine preparations from stimulated T cells showed a combination of apoptotic and
necrotic patterns that varied with the target cell lines used and the amount and type of each
cytokine preparation. These results may be confounded by the long time course necessary for
these cytokines to elicit their effects as compared to the effector cells and antibody- and
complement-treated targets which elicit cell death in hours rather than days.
Effect ofClomiphene Citrate on Bone Mass in Humans. Amy Beth Lewis and Pamela
S. Jensen. Department of Diagnostic Radiology, Yale University School of Medi-
cine, New Haven, Connecticut
The purpose of this study was to assess the potential beneficial effect on bone of the infertility
drug, clomiphene citrate (CC). Although CC is known to be a mixed estrogen agonist and
antagonist, it has never before been shown to have a salutary effect on bones in humans.
Using quantitative computed tomography (QCT) of the distal radius, cortical and trabecular
bone mass was measured in women who had been previously treated with CC for at least three
consecutive months within the last three years. The patients were followed for three years and
were subsequently stratified by their ability (Group A) or lack ofability (Group B) to sustain a
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pregnancy. Comparison was made with untreated infertile women (Group C), and with normal
fertile women (Group D) and another group of normal women who had chosen not to conceive
(Group E) in an attempt to evaluate any effect of pregnancy itself on bone.
n Age Cortex Trabeculae
GroupA 8 33 ± 3 1,184 ± 70 280 ± 45
Group B 12 31 ± 4 1,098 ± 132* 150 ± 54*
GroupC 10 32 ± 5 1,146 ± 86* 166 ± 63*
Group D 8 29 ± 5 1,268 ± 61 258 ± 63
Group E 6 30 ± 6 1,245 ± 58 252 ± 71
Mean ± SD *p < 0.05 compared to fertile Bone units = HU Controls (Group D)
These results indicate that women treated with CC who were also able to maintain a pregnancy
(Group A) have increased trabecular bone mass as compared to treated or untreated infertile
women (Groups B and C), and this bone mass is comparable to that of both control groups
(Groups D and E). These data justify further investigation to determine if the administration of
CC and the subsequent measurement of an increase in bone mass can be used as an indicator of
potential fertility in women with persistent infertility. In addition, evaluation of CC as a
therapeutic agent in the treatment ofosteoporosis is also warranted.
Characterization of Calcium Fluxes as Early Events in the Calcium-Induced Terminal
Differentiation of Cultured Murine Keratinocytes. Lewis R. Lipsey and Michael
Reiss. Section ofMedical Oncology, Department ofInternal Medicine, Yale Univer-
sity School of Medicine, New Haven, Connecticut
BALB/MK cells are an immortalized line of EGF-dependent keratinocytes which can be
maintained in culture in medium with an extracellular calcium concentration ([Ca],,,) of <0.07
mM. Raising [Ca]J., to >1.0 mM induces a terminal cell division, causes refractoriness to further
mitogenic stimulation with EGF, and initiates the program of epidermal differentiation.
Transforming growth factor type ,B (TGF-fl) also inhibits the mitogenic response to EGF and
stimulates keratinization. In view of the central role of calcium ions in the transduction of
extracellular signals, we examined the early effects ofthe calcium switch on calcium fluxes across
the cell membrane ofnormal BALB/MK cells as well as bovine papilloma virus type 1- (BPV-1)
transfected cells which have been shown to be "resistant" to the calcium signal for induction of
terminal differentiation.
Uptake of calcium into keratinocytes was measured by incubating the cells with [45Ca] and
measuring the amount ofcell-associated radioactivity over time. Inquiescent cultures maintained
in 0.07 mM [Ca].,,, the rate ofcalcium influx was 0.81 ± 0.40 nmoles calcium/minute/106 cells.
Within 15 to 30 seconds following the calcium switch to 1.87 mM, the rate of calcium influx
increased in a concentration-dependent manner to a maximum of 9.92 ± 4.81 nmoles calcium/
minute/106 cells. Nitrendipine did not block calcium uptake, nor did TGF-4 affect the calcium
influx induced by the calcium switch. Calcium influx rates were 23-fold higher in BPV-1
transfected cells compared to their normal counterparts.
The profile of calcium efflux was determined by loading quiescent cells with ["5Ca] and
measuring the fractional release ofthe isotope intothe medium over time. After a constant rateof
calcium efflux was achieved, the addition ofcalcium to the medium rapidly resulted in three- to
fivefold increases in the fractional calcium efflux from normal and transfected BALB/MK cells.
Thus, these data provide the first description ofthe early changes in calcium fluxes associated
with the transduction ofthe calcium-induced signal for terminal differentiation in keratinocytes.
Signficant differences in initial calcium influx rates in BPV-1 transfected cells suggest that
lesions in early calcium metabolism might account for these cells' calcium resistance and might
help to clarify the etiology ofthe malignant phenotype.
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Experimental Model for Chronic Focal Epilepsy Involving Microinjection of Tetanus
Toxin into the Cat Motor Cortex. Elan Louis, Peter Williamson, and Terrance
Darcey. Department of Neurology, Yale University School of Medicine, New
Haven, Connecticut
Experimental (i.e., animal) modelsofepilepsy are widely used for the studyofthedevelopment
and expression of epilepsy, and the preclinical evaluation of new therapeutic approaches. The
more commonly used models for chronic focal epilepsy involve alumina cream, kainic acid, and
chemical or electrical kindling. A relatively new and under-utilized model of chronic focal
epilepsy involves the injection of tetanus toxin directly into the brain. Advantages of this model
include short latency prior to seizures, chronicity and spontaneity ofseizures, and confinement of
lesions. Tetanus toxin is a powerful exotoxin produced by thegram-positive bacillus Clostridium
tetani. The toxin appears to act by blocking the presynaptic release of inhibitory neurotransmit-
ters such as GABA or thepostsynaptic bindingofglycine. It has been applied primarily to the rat
hippocampus, resulting in spontaneous recurrent seizures. Although the toxin has been applied to
the mammalian motor cortex, the chronic effects ofthe toxin have not been studied.
In the present experiments, tetanus toxin was applied directly to the left motor cortex of five
cats, uniformly resulting in an epileptiformsyndromewith definablecharacteristics: spontaneous,
recurrent seizures which resolved only with anticonvulsants, short latency ofone to 21 days prior
to seizures, motor seizures involving clonic motions ofcontralateral limbs, occasional secondary
generalization of partial seizures, electrographic manifestations consistent with an epileptogenic
focus in the motor cortex, and no light microscopic damage at the site of toxin injection (motor
cortex). Epidural screws and depth electrodes were employed to maximize electrographic
information obtained from various subcortical and limbic structures thought to play a role in the
regulation ofseizure activity.
Recurrent seizures were induced in all experimental animals, thereby further establishing the
use oftetanus toxin as a model forthestudyoftheetiology,development, and treatment ofhuman
epilepsy.
The Predictive Value of Early Development for Autistic Children. Viviann Mattson
and Fred R. Volkmar. Child Study Center, Yale University School of Medicine,
New Haven, Connecticut
Theearlydevelopment of22autistic individuals wasstudied to seeifadultadaptivefunctioning
as measured by the Vineland Adaptive Behavior Scales could be predicted. Retrospective
developmental data were collected by chart review, and, when available, a detailed parental
questionnaire. Motor, speech, communication, comprehension, and perception developmental
milestone information was abstracted. The parent or caretaker of each subject was interviewed
using the Vineland. Nonparametric statistical analyses were then performed; 91 percent of
subjects exhibited overall delay in meeting milestones. Delay in the time when the child first
learned to point at objects was associated with lower scores on the socialization and adaptive
behavior composite domains of the Vineland. Subjects with verbal I.Q. greater than 55 were
found to out-perform those with a verbal I.Q. less than 55 on all areas ofthe Vineland.
The ability to speak in phrases as a child correlated with higher scores on the Vineland
communication domain in adulthood. Estimates of overall delay, sex, onset after a documented
regression, and diagnosis were not related to adult Vineland scores. Thus, the time at which the
child first learned to point at objects can be utilized along with I.Q. and presence of superior
language ability to predict the outcome for an autistic child.
Herbal Folk Medicine ofthe Siskiyou Region. Howard Woodwind Morningstar and
Lowell Levin. School of Public Health, Yale University School of Medicine, New
Haven, Connecticut
The herbal folk medicine practiced by traditional healers in Oregon's Siskiyou region was
studied in order to determine the characteristics of this health care delivery system. Qualitative
analysis over a three-year period by a participant observer field investigator revealed this healing
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culture to be a comprehensive system for delivery of health care to rural communities in the
region. A distinct disease theory system, health care delivery system, cultural definitions of health
and illness, and socially recognized healers were identified and are described.
Theories regarding health and illness were found to emphasize the spiritual unity of all things.
Health care practices were found to be naturalistic and home-based, with individuals assuming
personal responsibility for health. These practices focus on the prevention and treatment of
physical, emotional, spiritual, and ecologic imbalances by encouraging healthful individual and
cultural lifestyles in accordance with natural law. Symptoms of illness are regarded as significant
messages that express underlying imbalance. The goal of healing encounters is the identification
and correction of ultimate causes of imbalance in all dimensions of existence. Dietary and
psychospiritual interventions, along with indigenous herbal medicines, are used to initiate healing.
Commonly used herbal remedies, along with experimental evidence for their pharmacologic basis,
are presented. Herbalists are the primary facilitators of the healing process; however, healing is
seen as an innate property of all beings.
LaserInterferometric Predictions of Contrast Sensitivity Following IOL Implanta-
tion. Michael Morris and Joy Hirsch. Department of Ophthalmology and Visual
Science, Yale University School of Medicine, New Haven, Connecticut
Accurate discrimination between cataract patients with normal retinal function and those with
coexisting retinal disease poses a significant problem in determining whether a patient will benefit
from elective cataract extraction because coexisting retinal disease can severely limit the expected
success. In this study, we have addressed this fundamental problem by assessing how well
pre-operative measurement of laser interferometric (isolated retinal) contrast sensitivity function
(CSF) can predict post-operative (optical-plus-retinal) CSF. We determined pre- and post-
operative CSFs for 15 cataract patients by bypassing the optics of the eye, using interference
fringes generated by a Randwal He-Ne laser interferometer and by transmission through the
optics ofthe eye using the VISTECH Vision Contrast Test System (VCTS).
The pre-operative laser interferometric CSF served as the prediction for the post-operative
VCTS CSF, and paired t-tests (within patient) were used to determine the accuracy of these
predictions. Accurate prediction of post-operative results occurred in 67 percent of the cases(10
of 15) for all patients, and in 91 percent of the cases (10 of11) for patients with better than
20/200 pre-operative visual acuity.
These results demonstrate that pre-operative measurement of laser interferometric CSF can
predict the post-operative CSF result, particularly for patients with mild to moderate cataracts.
Continuous Digital versus Intermittent Brachial Noninvasive Monitoring of Blood
Pressure During Intubation and the Cold Pressor Test. John W. Mott and David G.
Silverman. Department of Anesthesiology, Yale University School of Medicine,
New Haven, Connecticut
The Finapres, a new noninvasive continuous monitor of blood pressure in the finger, was
compared to intermittent automated brachial oscillometric monitoring of blood pressure in two
situations known to cause arterial vasoconstriction: (1) laryngoscopy and intubation, and (2) the
cold pressor test. In the first study, the increase in blood pressure caused by intubation after an
induction dose of thiopental was simultaneously measured by both the Finapres and by an
automated occlusion oscillometer (AOO). Ten of the 20 patients received either enflurane or
isoflurane, inhalational anesthetics which are potent vasodilators, before intubation, and ten did
not. In the inhalation group there was no significant difference in the pressure rise between the
two methods. In the non-inhalation group, systolic, diastolic, and mean pressure increases were all
greater as measured by the Finapres than by theAOO. The differences were 25 ± 17 mmHg for
systolic pressure (p <0.01), 5 ± 6 mmHg for diastolic pressure (p <0.05), and 13 ± 11 mmHg
for mean pressure (p <0.01).
In the second study, the increase in blood pressure caused by the cold pressor test was measured
by both the Finapres and anAOO in six subjects. In addition, the decrease in capillary perfusion
in the finger caused by the test was measured by a laser Doppler flowmeter. The increases in
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diastolic and mean pressures measured by the two methods were not significantly different. The
increase in systolic pressure as measured by the Finapres was 18 ± 16 mmHg greater than that
measured by the AOO (p < 0.005). Capillary perfusion as measured by laser Doppler decreased
61 ± 6 percent during the test. In addition, there appeared to be an inverse relationship between
Finapres pulse pressure and capillary perfusion.
In conclusion, the Finapres, presumably becauseofits peripheral location, records greater rises
in blood pressure and pulse pressure than do more central monitors in situations where the
increase in blood pressure is caused partially or wholly by vasoconstriction. This increased
sensitivity to vasoconstriction means that the Finapres potentially could supply useful additional
information to more central monitors in studies of the hemodynamic response to intubation and
related insults.
Duplex Doppler and Transvaginal Sonography for the Evaluation of Ectopic Pregnan-
cy. Melissa Terry Myers, Ann Feyock, and Kenneth John William Taylor, Depart-
ment of Diagnostic Radiology. Yale University School of Medicine, New Haven,
Connecticut
One hundred and eighty patients were examined by duplex Doppler ultrasonography to
confirm or exclude the diagnosis of ectopic pregnancy (EP) from December 1985 through
January 1989. Nineteen ofthe patients were alsoexamined by transvaginal imaging. Ofthe total
180, 68 had ectopic pregnancies. Trophoblastic flow (TF) was detected in 37 and fetal heart
activity noted in an additional four by Doppler. This finding yielded a pre-operative sensitivity of
60.3 percent. Doppler evaluation of the ovaries detected corpus luteal flow in 51 of 55 (92.7
percent) patients with EPs. Duplex Doppler examination was able to exclude the diagnosis of EP
in 71 of 112 (63.4 percent) patients byoneormoreofthefollowing: imaginga normal intrauterine
pregnancy (IUP) in 36, identifying a suspicious adnexal mass as a corpus luteum ofpregnancy in
42, detecting TF in the uterus in six, or noting the absence ofa functional ovary in 16.
EPs which displayed TF were different from those which did not (NTF) in a number ofways.
TF is associated with gestations which are thriving in their tubal environment. Those with TF
were of a slightly greater mean gestational age: 50.9 days versus 48.7 days, respectively. When
corrected for gestational age, they had significantly higher mean serum titer of hCG: 15,941.9
mIU/ml versus 5,362.3 mIU/ml, respectively (p = 0.004). They had a greater percentage of
largegestations and ofsacs located in the cornua, while they had a lower percentage in the fimbria
and isthmus. They had aboutone-third fewerruptured oviducts (12.5 percent versus 34.6 percent)
as indicated by signficant amounts of free, intraperitoneal fluid by transabdominal ultrasound
imaging.
Transvaginal (TV) imaging provided more information than transabdominal (TA) in eight of
19 (42.1 percent) cases examined. An extrauterine sac was visualized by TV in five ofsix patients
with EP by TV (83.3 percent) and four ofsix by TA. TV provided more information than TA in
three ofthesix (50 percent): twoextrauterine sacs and one extrauterine sac with a yolk sac. Ofthe
14 cases of IUP, two intrauterine sacs, two intrauterine yolk sacs, one fetal heart, and one
abnormal, intrauterine sac were noted by TV but not by TA.
Morphological Features of Neurons in the Posteroventral Cochlear Nucleus of the
Mongolian Gerbil. Sina Nasri-Chenijani and Ilsa R. Schwartz. Section of Otolar-
yngology. Department of Surgery, Yale University School of Medicine, New Haven,
Connecticut
This study was undertaken to identify different classes ofneurons present in the posteroventral
cochlear nucleus (PVCN) of young gerbils. The results were based on light microscopic
examination ofGolgi and Nissl stained material from 24 animals ranging in age from two weeks
to 15 months.
Eight distinct neuronal classes could bedistinguished inGolgi material (bushy unipolar, bushy
multipolar, stellate, small and large elongate, antenniform, octopus, and small cells), differen-
tially distributed in two PVCN subdivisions identified in Nissl stained material: anterior and
posterior. Predominating cell types in the anterior part had irregularly shaped and sized
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perikarya, although a few spherical cells were scattered throughout this part. Spherical cells were
found most frequently in the rostral and ventral tip ofthe anterior part and also formed a narrow
zone caudal to the posterior part.
Golgi defined cell types in the anterior part were stellate, small and large elongate,
antenniform, and a few unipolar and multipolar bushy cells. Stellate cells were distributed
throughout the anterior part, more in the ventral than the dorsal aspect. Small elongate cells were
more common in the ventral aspect ofthe anterior part, largeelongate and antenniform cells more
frequent in the dorsal region. Golgi defined bushy cells corresponded to spherical cells in Nissl
material.
In the posterior part, the predominant cell type was the octopus cell. Small neurons were
scattered throughout the PVCN and probably constitute several subgroups.
Only octopus and bushy neurons could be unambiguously identified in both Golgi and Nissl
material. Large and small elongate cells could usually be recognized in both.
In conclusion, the PVCN ofgerbil is similar to that ofother species with virtually all cell types
reported in other species present. Examples of all eight cell types recognized in gerbil Golgi
material were seen in all ages.
Immunohistochemical Diagnosis of Leishmaniasis, in Situ, Utilizing Monoclonal
Antibodies. Manuela A. Orjuela and Robert B. Tesh. Department ofEpidemiology
and Public Health, Yale University School of Medicine, New Haven, Connecticut
The objective of this study was to develop a specific and rapid technique for the diagnosis of
leishmaniasis in humans.
Biopsies from 188 patients whose biopsy specimens were referred to the Instituto Nacional de
Salud (National Institute of Health) in Bogota, Colombia, were examined using Leishmania-
specific mouse monoclonal antibodies and a modified immunoperoxidase staining procedure. One
monoclonal antibody, 2E9E7, made to the promastigote stage of the parasite, recognized a
surface antigen present on the Leishmania amastigotes in the tissue. Amastigotes were easily
identified in infected tissue by cell surface deposits of brown peroxidase reaction product, often
when no parasites could be identified on hematoxylin- and eosin-stained sections. Using this
method, cases of the three clinical forms of the disease, originating from geographically diverse
endemic foci within Colombia, were all accurately diagnosed. The immunoperoxidase results
were confirmed in all cases by culture or by identification of the organisms by other methods.
Culture of the parasites requires a minimum of three months, while the immunoperoxidase
method takesonly 48 hours toperform; thus, results with this latter method can beavailable much
sooner and patients will be less likely to be lost for treatment.
Immunohistochemical diagnosis utilizing the L-1,2E9E7 monoclonal antibody could be
especially useful in the rapid diagnosis and treatment of cutaneous leishmaniasis in Latin
America, thereby decreasing the possibility ofthe later development of mucocutaneous disease.
The Effect of Antithymocyte Globulin Therapy on Cellular versus Vascular Steroid-
Resistant Renal Rejection Episodes. Jacqueline G. Pachon, Christopher Otis,
Michael Kashgarian, and Margaret J. Bia. Departments ofMedicine and Pathology,
Yale University School of Medicine, New Haven, Connecticut
A clinical investigation of the effect of antithymocyte globulin (ATG) in treating cellular
versus vascular acute renal rejection episodes was carried out.
First, renal allograft patients who received ATG for a "steroid-resistant" rejection were
identified. On the basis ofa biopsy taken prior to ATG therapy, patients were then categorized as
suffering either a predominately cellular or vascular rejection. To determine the effect ofATG in
treating cellular versus vascular rejection, pathological and clinical data following ATG therapy
were examined. Pathologically, the study attempted to identify any histologic changes found in a
biopsy taken two weeks after initial ATG therapy. Clinically, serum creatinine and estimated
glomerular filtration rates were examined to determine ifcellular, rather than vascular rejection,
preferentially responded to ATG therapy.
In neither the cellular nor vascular rejection groupdid overall histopathologic changes improve
significantly between the pre- and post-ATG biopsy. Furthermore, the clinical response to ATG
was not statistically different between the two rejection groups.
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Cholescintigraphy after Endoscopic Papillotomy in Patients with an Intact Gallblad-
der. Michael A. Price, Michael C. Bennick, Adrian Reuben, John Dobbins, and
Morton I. Burrell. Departments of Diagnostic Radiology and Internal Medicine,
Section of Gastroenterology, Yale University School of Medicine, New Haven,
Connecticut
The aim of this study was to determine baseline cholescintigraphic findings in persons with an
intact gallbladder and an ablated sphincterofOddi. This information allows assessment of(1) the
reliability of cholescintigraphy for diagnosing acute cholecystitis in this population, and (2) the
contribution of the sphincter of Oddi to the physiological process of gallbladder filling in
humans.
Five subjects with an intact gallbladder, who had previously undergone endoscopic papilloto-
my, were studied according to the following protocol: (1) Quantitative cholescintigraphy was
performed with "'9Tc-DISIDA (5 mCi). (2) Evidence of a patent papillotomy was sought, using
ultrasonography and plain abdominal radiography for detection of biliary air, and barium
swallow for detection ofduodenal-biliary reflux ofcontrast. Biliary air was demonstrated by plain
film in two subjects (40 percent) and by sonography in one of these two subjects (20 percent).
Barium reflux occurred only in the two subjects (40 percent) who had evidence of biliary air on
plain film. The gallbladder was seen by cholescintigraphy in three (60 percent) of the five
subjects, including one of the two subjects (50 percent) with supportive evidence of a patent
papillotomy.
Additional data are necessary before conclusions can be drawn, but our preliminary results
suggest that (I) Visualization of the gallbladder by cholescintigraphy may occur in a patient
following endoscopic papillotomy. In such patients, the reliability of cholescintigraphy for
diagnosing cystic ductobstruction (radiologic confirmation ofclinically suspected acutecholecys-
titis) cannot yet be determined. (2) Gallbladder filling can occur even in the setting of a
non-functional sphincter of Oddi. Thus, gallbladder filling probably depends upon other
physiologic mechanisms, in addition to any role played by sphincter contraction.
Retroviral Antibodies in Wild-Caught New World Primates. Lisa S. Ragen and
Francis L. Black. Department of Epidemiology and Public Health, Yale University
School of Medicine, New Haven, Connecticut
Sera from 387 wild-caught Brazilian monkeys were screened for HIV-1 and related retroviral
antibodies. Serological reactions with HIV-1 ELISA were observed in 4.6 percent of these New
World primates. The reactions were confirmed by partial reactions in HIV-1 Western blot and
HIV-2 radio immune precipitation assays. The positive sera came from animals caught in diverse
parts ofthe Amazon Basin and from five ofeight species.
These results suggest that one or more viruses related to HIV-1 may be indigenous to South
America. Isolation ofthe virus or viruses is necessary to confirm these initial findings.
Management of the Third Stage of Labor at Time of Cesarean Section. Marjorie
Jacqueline Scharoun, Kathleen Belanger, and Angela Scioscia. Section of Maternal
and Fetal Medicine, Department of Obstetrics and Gynecology, Yale University
School of Medicine, New Haven, Connecticut
A randomized prospective study involving 68 patients undergoing elective Cesarean section of
singleton gestations at Yale-New Haven Hospital was conducted in order to compare the two
techniques of placental removal: spontaneous separation and manual removal. The following
variables were used for evaluation: total operative time, duration of third stage, maternal blood
loss, incidence of maternal infection, and frequency of fetal-maternal blood transfusion. While
manual removal was associated with a significantly shorter third stage (M = 60.2 seconds versus
S = 177.3 seconds, p = 0.0001), there was no difference between the two techniques in their
effect on the total operative time (M= 51.2 ± 10.4 minutes versus S = 53.2 ± 12.9 minutes,
p = 0.49). The difference between the pre-operative and the post-operative hematocrit, used to
determine maternal blood loss, and incidence ofpost-operative fever were comparable in the two
groups.
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To evaluate the frequency of fetal-maternal blood transfusion, analysis of blood smears by the
Kleihauer-Betke technique was performed in 34 women. These smears were obtained pre-
operatively and one hour post-operatively. They were scored as positive for fetal-maternal blood
transfusion by two methods: (I) if the post-operative volume of fetal cells was three times greater
than the pre-operativevolume, or (2) ifthe total post-operativevolumeoffetal cells was 2 0.25 ml.
Manual removal was associated with a higher incidence of fetal-maternal transfusion by both
methods, method 1 by chi square, p = 0.009, and method 2 by Fisher's exact test (two-tail) p =
0.046.
Based on these results, manual removal of the placenta did not significantly affect total
operative time, maternal blood loss, or the incidence of fever, but was associated with a greater
risk offetal-maternal transfusion. Therefore, spontaneous separation ofthe placenta is supported,
in management of the third stage of labor at the time ofelective Cesarean section, to reduce the
risk of red cell sensitization in susceptible women.
Molecular Cloning and Characterization of cDNAs Encoding Multiple Forms of Rat
and Humans Na,K-ATPase. Jay W. Schneider and Edward J. Benz, Jr. Section of
Hematology, Department of Medicine, Yale University School of Medicine, New
Haven, Connecticut
In order to study the structure and expression ofNa,K-ATPase, the widely distributed enzyme
that actively transports Na and K ions across cell membranes, we cloned and characterized
cDNAs encoding the subunits of the enzyme. Rat brain a and d subunit cDNAs, obtained by
antibody screening, identified three distinct classes of rat and human a-isoform cDNAs. DNA
sequence analysis, chromosomal mapping, cell-free transcription and translation, and analysis of
the distributions ofa-isoform and ,3 subunit mRNAs by Northern blot and in situ hybridization
revealed a family of structurally and immunologically related, genomically dispersed and
differentially expressed gene products.
Our results indicate that the a subunit gene is located on human chromosome 1 p and is
expressed as a 3.7 kilobase (kb) mRNA in varying abundance in all tissues and cells examined;
the a(+) gene is located on chromosome lq and is expressed as two mRNAs (5.5 and 3.7 kb) in
neural and cardiacand skeletal muscle tissues; the novel a3 gene is located on chromosome 19 and
is expressed as a 3.7 kb mRNA in neural and cardiac muscle tissues, and in several human
leukemia cell lines. The ,B subunit gene is located on chromosome lq and is expressed as four
distinct mRNAs (2.4-3.0 kb) in a tissue pattern similar to a mRNA. Na,K-ATPase mRNAs are
differentially expressed in fetal and adult tissues, especially brain and heart, as well as during
induced maturation ofthe human hematopoietic cell line, HL-60. Using in situ hybridization, a3
isoform mRNA was localized tomajor neural cells ofadult rat brain, such as the Purkinje cells of
the cerebellum. Comparison of the cDNA sequence-derived 1,023 amino acid-long primary
structures and membrane topologies of the human kidney and rat brain a proteins suggested
residues likely to be involved in cardiac glycoside binding. The 304 amino acid-long primary
structure and membrane topology of the rat brain ,Bprotein was also determined.
In summary, genetic evidence is presented for previously unappreciated complexity in the
genes, mRNAs, and proteins encoding the subunits ofNa,K-ATPase.
Survey ofWelding and Health: A Study of the Acute Effects ofWelding on Pulmonary
Function. Steven J. Sferlazza, Patricia E. Pace, and William S. Beckett. Section of
Occupational Medicine, Department of Internal Medicine, Yale University School of
Medicine, New Haven, Connecticut
Across-shift pulmonary function was evaluated in a group of 49 shipyard arc welders. Lung
function before and after a welding work shift was compared to a similar evaluation made before
and after a non-welding period. Respiratory symptoms and spirometric measurements of forced
vital capacity (FVC), forced expiratory volume in one second (FEV,) and maximal mid-
expiratory flow (MMEF) wereobtained. An increase in cough, phlegm, and chest tightness, and a
significant decrease in MMEF (mean decrease of MMEF = 0.15 liters, standard devia-
tion = 0.49, standard error of mean = 0.07, p = 0.03) were seen in relation to welding. The
across-shift change in MMEF was observed in both smoking and non-smoking welders and was
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not limited to any welding group based on smoking status. No significant change was observed in
FEV, or FVC. We conclude that under usual working conditions, shipyard arc welders may
experience both a transient increase in respiratory symptoms and a small decrement in expiratory
airflow.
Computerized Static Perimetry: An Assessment of Visual Field Changes Before and
After Focal Photocoagulation for Clinically Significant Diabetic Macular Ede-
ma. Leslie Mosell Sims and Joy Hirsch. Department of Ophthalmology and Visual
Science, Yale University School of Medicine, New Haven, Connecticut
This study was designed to compare visual field changes before and after focal photocoagula-
tion for patients diagnosed as having nonproliferative diabetic retinopathy with clinically
significant diabetic macular edema. A total of eight eyes were tested twice by automated
perimetry; once before treatment and once six to eight weeks following treatment.
Static automated visual fields (OCTOPUS) provided objective point-by-point measures of
sensitivity changes for each field. The visual field index, mean defect (MD), was examined to
detect threshold sensitivity changes across different field regions and between clinical subgroups.
The visual field index, corrected loss variance (CLV), analyzed the degree of variability in the
entire field secondary to treatment. Focal photocoagulation depressed threshold sensitivity
(increased MD) in the treated central 10-degree field in 37 percent of patients (three of eight),
(p <0.05). In the untreated peripheral 10- to 30-degree region ofthe field, only three of the eight
patients demonstrated an increase in mean defect (p < 0.05), two demonstrated a decrease in
mean defect (p <0.05), and the remaining three patients showed no change. The whole field
corrected loss variance statistic, CLV, a measure ofvariation between thresholds, indicated that,
overall, the fields generally remained stable following focal photocoagulation treatment. The F
statistic (p < 0.05) indicated that 62 percent of patients (five of eight), showed no change, two
had an increase in variability, and one demonstrated a decrease in variability.
Therefore, our results suggest that focal treatment appears to produce local absolute visual
field defects; however, global variability remains essentially unchanged.
Temporal Biomechanics of Healing in Cervical Spine Injuries. Charles M. Sonu and
Manohar M. Panjabi. Department of Orthopaedics and Rehabilitation, Yale Uni-
versity School of Medicine, New Haven, Connecticut
An in vivo experiment using a canine model was performed to investigate the natural history of
healing and the accompanying alterations in stability that occur following cervical spine injury.
Two injuries, in addition to sham, were investigated: (I) laminectomy at C4 and (2) laminectomy
at C4 with bilateral facetectomy at C4-5. Standardized functional flexion/extension stereoradio-
graphs were obtained pre-operatively and at one, three, and six weeks post-operatively in order to
follow the changes in spinal stability. Decreased ranges of motion were found post-operatively at
C4-5 for all injuries, including the sham. Facetectomy was the most severe injury and most
dramatically decreased the range of motion. A decrease in range of motion indicated an increase
in spinal stability.
In vitro models have found that a facetectomy will destabilize the cervical spine. In contrast,
this experiment showed that in vivo spinal stability increases after a facetectomy. In vivo models
appear to be superior to in vitro models for predicting in vivo spinal stability since they take into
account the role of the healing response and the contribution of the musculature to stability. In
vitro models are inherently unable to take these factors into consideration. It is emphasized that
care should be taken when extrapolating the results ofthis canine model to the human.
Analysis of Murine Polyclonal and Monoclonal Anti-Ro/SSA Antibodies. Joni H.
Spector, Mark J. Mamula, and John A. Hardin. Section of Rheumatology, Depart-
ment of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut
Anti-Ro/SSA autoantibodies are a dominant feature ofthe autoimmune response in SLE and
Sjogren's syndrome. The bellular location of the Ro/SSA particle is still in question, and its
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biological function is unknown. To investigate the Ro/SSA particle, murine anti-Ro/SSA
monoclonal antibodies (mAbs) were developed.
Four strains ofmice were immunized with affinity-purified bovine Ro/SSA. The anti-Ro/SSA
response was examined by immunoblots, ELISA, and immunoprecipitation of 32P-labeled cell
extracts. The polyclonal anti-Ro/SSA response differed among strains, suggesting an MHC
association in the expression of anti-Ro/SSA antibodies. All sera bound bovine Ro/SSA in
immunoblots and were inhibitable by greater than 70 percent in ELISA by pre-incubation with
purified Ro/SSA. The Ro/SSA RNAs were immunoprecipitated from murine Ehrlich ascites
cell extracts by these sera, demonstrating that true autoantibodies were induced in the mouse.
Six monoclonal anti-Ro/SSA antibodies (four IgM and two IgG) were derived, using
hybridoma technology. All bound bovine Ro/SSA strongly in ELISA, and five were inhibited by
greater than 70 percent when pre-incubated with purified Ro/SSA protein. Two mAbs
recognized the 60 kDa Ro/SSA protein in immunoblots but failed to immunoprecipitate Ro/SSA
RNAs from cell extracts. Indirect immunofluorescence (IIF) demonstrated fibrillar cytoplasmic
staining consistent with the pattern previously reported for the distribution of the Ro/SSA
antigen. This pattern of cytoplasmic fluorescence was completely inhibited by pre-incubation of
the mAbs with Ro/SSA protein; however, pre-incubation of these antibodies with tubulin also
strongly inhibited their ability to bind Ro/SSA in ELISA and partially inhibited the fibrillar
staining pattern noted inIIF.
These data suggest that the fibrillar cytoplasmic staining pattern noted with anti-Ro/SSA
mAbs reflects their ability to bind conformational epitopes, such as those which might be
constituted by repeating residues found within alpha-helical structures, now recognized on
Ro/SSA as well as tubulin. The cellular distribution of the Ro/SSA particle remains unclear,
however.
Excitatory Amino Acid Transmitter Involvement in Transmission of the Acoustic
Startle Impulse. Robert F. Spiera and Michael Davis. Department of Psychiatry,
Yale University School of Medicine, New Haven, Connecticut
The startle reflex in rats is a simple, readily quantifiable behavior which has proven extremely
useful for examinng the neural mechanisms underlying behavioral plasticity. The response has an
extremely short latency (8 milliseconds measured electromyographically in the hind legs) and has
been shown to be mediated by a simple neural circuit consisting of perhaps as few as four synaptic
connections. While many studies have demonstrated that startle can be modified by prior learning
as well as drugs known to alter neurochemical transmission, little is understood about where in the
pathway these interventions act to produce the observed behavioral effects. The present study
capitalized on the accessibility ofthe brainstem components ofthis well-defined circuit in the first
reported use of local infusion techniques for examining neuropharmacology of startle transmis-
sion.
Rats were implanted with bilateral cannulas in an areajust medial to the ventral nucleus ofthe
lateral lemniscus, an obligatory relay along the acoustic startle pathway. Bilateral infusions of
excitatory amino acid transmitter antagonists into this region (10, 25, or 50 nmoles per side)
produced a rapid, dose-dependent depression of acoustic startle. 'y-D-glutamylglycine,
--D-glutamyl-aminomethyl sulfonate, and 2-5-phosphonovalerate were equally effective in
depressing the startle response over this dose range. These results indicate that excitatory amino
acid transmitters play an important role in the expression of acoustic startle at this part of the
startle pathway.
The Epidemiology of Child Abuse and Neglect: Is Young Maternal Age a Risk
Factor? David M. Stier and John M. Leventhal. Department of Pediatrics, Yale
University School of Medicine, New Haven, Connecticut
A cohort study was conducted to determine whether children of young mothers (18 years of age
or younger) are at greater risk of maltreatment compared with children of older mothers (older
than 18 years). Previous studies have used case-control designs and have yielded contradictory
results due to problems in defining maltreatment and to the biased selection of case and control
groups. All children who were born to young mothers from October 1979 to October 1980 at
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Yale-New Haven Hospital (YNHH) and who were followed up for primary medical care at this
institution were chosen from a log of births. Children of older mothers were selected from the
same log and matched on socioeconomic status, birth order, gender, and ethnicity. The medical
records ofYNHH and three other major health facilities were reviewed to ascertain the following
outcomes by five years of age: physical abuse, sexual abuse, neglect, and non-organic failure-
to-thrive (NOFTT). Events were categorized as abuse, neglect, or accident by a reviewer who
used pre-defined criteria and was "blind" to the child's risk status.
The procedure identified 136 index children ofyoung mothers and 136 comparison children of
older mothers. Among the 272 children, 88 percent were covered by Title XIX funding, 77
percent were first-born, and 70 percent were Black. Index and comparison groups did not differ
significantly in terms ofneonatal variables or in duration or intensity offollow-up. Index children
had higher rates ofofphysical abuse (5 percent versus 4 percent), sexual abuse (2 percent versus 1
percent), and NOFTT (7 percent versus 4 percent) and were significantly more likely than
comparisons to have experienced neglect (11 percent versus 2 percent, p = 0.003). The overall
relative risk of abuse, neglect, or NOFTT was 2.07 for index children (21 percent versus 10
percent, 95 percent confidence interval 1.17 to 3.67, p = .01). We conclude that the children of
young mothers are twice as likely to experience maltreatment compared with children of older
mothers.
The Interaction Between Developmental Striving and the Course of Mental Disor-
der. Amy A. Tyson and John S. Strauss. Department of Psychiatry. Yale Univer-
sity School of Medicine, New Haven, Connecticut
The diagnosis of a psychotic disorder is not necessarily predictive of outcome. Developmental
factors may contribute to improvement or decline in prolonged mental disorder, and the disorder
itself may affect the process of development. In this report we hypothesize that the trajectory of
normal adult development and the course ofprolonged mental disorder are coexisting yet separate
processes, which interact in definable ways over the span ofa person's life.
Two subjects in the Yale Longitudinal Study of Severe Mental Disorder were studied. Data
were transcripts of a series of bimonthly audiotaped interviews begun during an inpatient
hospitalization and continued over a two-year period. The subjects had different diagnoses but
shared the developmental issue of struggling for competence despite ongoing vulnerability to
psychosis. One subject learned to balance his needs for developmental challenges with the need to
avoid situations that made him symptomatic, enabling him to achieve professional competence in
a way that seemed more in keeping with his personal values than did his earlier career trajectory.
The second subject initiated a process of negotiation with his auditory hallucinations that
appeared to enable him to control these symptoms and help them diminish, but also served as a
way of integrating his socioethnic background and his aspirations for his future.
We conclude that symptoms ofmental disorder may hinder developmental progress or compel a
person to compromise in his or her goals, but disorder may also influence development to occur at
a different pace or enable a person to alter direction in useful ways. Developmental striving may
trigger an exacerbation of symptoms, but pursuing life goals may be important in allowing the
person to maintain self-esteem, to progress developmentally despite the disorder, or even to
control and contribute to diminution of symptoms.
Peptide YY and Enteroglucagon Release in the Isolated Perfused Rabbit Colon and
Following Colonic Resection in Rats. Alexander P. Vukasin, Garth H. Ballantyne,
Thomas E. Adrian, Walter E. Longo, Anton J. Bilchik, Barry J. Pernikoff, and Irvin
M. Modlin. Gastrointestinal Surgical Research Group, Departments of Surgery,
Yale University School of Medicine, New Haven, and Veterans Administration
Medical Center, West Haven, Connecticut
The colon is an endocrine organ which can influence upper gastrointestinal function by means
ofbioactive peptides, peptide YY (PYY) and enteroglucagon, which are produced within mucosal
endocrine cells. PYY delays upper gastrointestinal motility, and enteroglucagon promotes small
bowel mucosal growth. We studied release of PYY and enteroglucagon in two models: (1) isolated
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perfused rabbit left colon, and (2) rats following colonic resections. Previous studies in whole-
animal models showed that PYY and enteroglucagon were released following intraluminal
infusion ofthe colon with oleic acid suspended in bile salt.
Consequently, we studied the release of peptides in response to intraluminal oleic acid and
deoxycholate in the isolatedcolon. Wefound thatintraluminaloleicacid releasedenteroglucagon,
and intraluminal deoxycholate, a bile salt, released PYY. Tetrodotoxin, a nonspecific neuronal
blocker, was used to block the intrinsiccolonic nervous system. Tetrodotoxin did not attenuatethe
release of PYY following intraluminal deoxycholate stimulation, which suggests that PYY
release is independent ofthe intrinsic nervous system.
The changes in circulating PYY and enteroglucagon following large bowel resection were
studied in rats. Plasma levels of PYY were significantly elevated in rats following subtotal
colectomycompared to partially resected ratsandnon-surgical controls. The rectal tissue levelsof
both PYY and enteroglucagon were also significantly elevated following subtotal colectomy,
indicating hypertrophy or hyperplasia of the endocrine cells. The small bowel transit of an oral
radioactive marker was unchanged following subtotal colectomy.Thus, PYY is released from the
colonic mucosa in response to intraluminal deoxycholate, by a mechanism independent of the
intrinsic nervous systemofthecolon. Alterations ofthe bilesalts in the entericcontentsarriving at
the rectum may account for the releaseofPYY following total colectomy. Theability togenerate
these elevated levels ofcirculating PYY may be attributed, in part, to hyperplasia orhypertrophy
of the remaining endocrine cells in the rectal mucosa. Elevated levels of PYY may contribute to
recovery from colectomy, possibly by returning small bowel transit to normal. These results
support the concept that the colon participates inregulation ofuppergastrointestinal function, by
monitoring enteric contents and releasing bioactive peptides into circulation.
25-Hydroxyvitamin D-la-Hydroxylase Stimulation by Synthetic Parathyroid Hor-
mone-Like PeptideAssociated with Humoral Hypercalcemia ofMalignancy. Andrew
T. Walker, Andrew F. Stewart, and Thomas 0. Carpenter. Section of Endocrinol-
ogy, Department of Pediatrics, Yale University School of Medicine, New Haven,
Connecticut
The role of vitamin D metabolism in the humoral hypercalcemia of malignancy syndrome
(HHM) is unclear. In order to investigate the influenceoftumor factors on thevitamin D system,
we studied effects of a synthetic parathyroid hormone-like peptide [PTH-LP(1-36)], derived
from a HHM-associated tumor, on renal 25-OHD-la-hydroxylase (la-OHlase) activity. Using
renal homogenates from animals infused with peptide or renal slices incubated with peptide in
vitro, we studied (1) the time of course of peptide effect; (2) the dosage effect; (3) effect of the
longer synthetic fragment, PTH-LP(I-74), compared to PTH-LP(I-36); and (4) the acute effect
ofpeptide in vitro. bPTH(1-34) was used as a positive control in all experiments.
Infusion of mice with PTH-LP(1-36) for 12 and 24 hours showed stimulation over control
enzyme activity (435 ± 72 percent and 941 ± 120 percent, respectively). Thirty-six-hour infusion
demonstrated diminution of activity to levels near the unstimulated state (209 ± 31 percent).
Renal homogenate la-OHlase activity from mice infused with PTH-LP(I-36) at dosages of 2.5,
10, and 30 pmol/hour for 24 hours (1.41 ± 0.09, 9.48 ± 1.20, and 18.38 ± 0.68 ng/mg
protein/20 minutes, respectively) was significantly greater than control activity (1.01 ± 0.09
ng/mg protein/20 minutes). This stimulation by PTH-LP(1-36) was comparable tobPTH(1-34)
at 2.5 pmol/hour (1.41 ± 0.09 versus 1.15 ± 0.09 ng/mg protein/20 minutes) and 10 pmol/hour
(9.48 ± 1.20 versus 7.93 ± 0.48 ng/mg protein/20 minutes) and was slightly greater than
bPTH(1-34) (18.38 ± 0.68 versus 15.04 ± 1.36 ng/mg protein/20 minutes) at 30 pmol/hour.
Stimulation over control enzyme activity by PTH-LP(1-74) infusion (617 ± 29 percent) was not
significantly different from bPTH(1-34) or PTH-LP(1-36) (787 ± 48 percent and 941 ± 120
percent, respectively). PTH-LP(1-36) maximally stimulated renal slice la-OHlase in vitro at
10-"M, and was not significantly different in potency from bPTH.
These results indicate that PTH-LP fragments (1) stimulate renal la-OHlase in vivo, (2) have
time-limited effects on this system, (3) PTH-LP(1-36) and PTH-LP(1-74) are comparable in
320THESIS ABSTRACTS 1989
potency to bPTH(1-34) in stimulating la-OHlase, and (4) PTH-LP(1-36) acutely stimulates
lIa-OHlase in vitro.
The in Vivo Response to Peripheral Nerve Cryopreservation in an Animal Mod-
el. John T. Whalen and Thomas E. Trumble. Department of Orthopaedics, Yale
University School of Medicine, New Haven, Connecticut
Adult male Sprague-Dawley rats were used as a model to study peripheral nerve freezing with
the cryopreservation agent dimethyl sulfoxide (DMSO). Three experimental groups of ten rats
were used. The first had a one-centimeter segment ofthe sciatic nerve frozen with liquid nitrogen
for 45 seconds. The second received a ten-minute application of a 10 percent solution ofDMSO,
and then the nerve was frozen with liquid nitrogen. The third group was a control and had a sham
operation. Muscle weights and functional and histological evaluations ofnerveregeneration ofthe
three groups were compared.
Results showed a complete functional loss post-operatively in both experimental groups by both
quantitative gait analysis and three qualitative tests. Between week two and week three, return of
function began and was complete by week five in the freezing-only group. In the freezing and
DMSO group, a functional deficit remained until the conclusion of the experiment at ten weeks
(-34.1 percent versus -4.2 percent for freezing only and -2.4 percent for controls). Tibialis
anterior muscle weights at ten weeks averaged 100.9 percent of the non-operated side for controls,
88.2 percent for freezing only, and 70.6 percent for freezing and DMSO. Axonal counts in the
injured segment were equal to or greater than the proximal segment by the fifth week. At ten
weeks, the freezing-only group had 22 percent more axons in the injured segment than the
proximal segment, and the freezing and DMSO group had 56 percent more.
The results show that freezing the rat sciatic nerve to - 1960C after local pre-treatment with 10
percent DMSO results in good reinnervation as measured by axonal counts, muscle weights, and
functional testing. Better results were seen with freezing only, however, with the limb being
functionally indistinguishable from the contralateral side five weeks after freezing.
The Effects of Pre-Fracture Radiation on Fracture Healing Biomechanics. Roger F.
Widmann, Manohar M. Panjabi, Gary E. Friedlaender, and Richard R. Pelker. De-
partment of Orthopaedics and Rehabilitation, Yale University School of Medicine,
New Haven, Connecticut
This study examined the effects of a single dose of 900 rads to the rat femur one day prior to
closed femur fracture on the biomechanical and histological parameters of fracture healing.
Animals were sacrificed at two, three, four, eight, and 16 weeks post-fracture, and femurs were
recovered for histological and biomechanical analysis. Femurs were mounted and tested to failure
in torsion in order to determine the torque at failure, the torsional stiffness, the angular
deformation at failure, and the energy absorbed to failure. The results of this study were
compared with controls and with studies of post-fracture radiation given at three and ten days
post-fracture.
This study demonstrated that pre-fracture radiation significantlydelays the normalprogressive
increase in the histological and biomechanical parameters of fracture healing compared to
non-irradiated controls. The histological grade of the pre-fracture radiation group was signifi-
cantly lower than thecontrols at three weekspost-fracture (p <0.05). The assessment offracture
stage using White's classification scheme was similarly depressed in the pre-fracture radiation
group compared to controls at three weeks post-fracture (p < 0.01). The torque at failure of the
fractured femurs in the pre-fracture radiation group was significantly less than controls at three
weeks post-fracture (p < 0.05), and the torsional stiffness of the fractured femurs was signifi-
cantly lower than controls at two, three, and four weeks post-fracture (p < 0.05). Thethree-day
post-fracture radiation study yielded results similar to the one-day pre-fracture study, while the
ten-day post-fracture study demonstrated fewer deleterious effects from the radiation. The
clinical interpretation of this data might be to recommend delaying the institution ofpalliative
radiation treatments until the initial stages offracture healing have taken place.
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Clinical Measurement of Glomerular Filtration Rate in Patients with Impaired Renal
Function: 99m Technetium-DTPA versus Inulin. Darryl S. Wong and Margaret J.
Bia. Section of Nephrology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut
Twenty-nine patients participated in this study to determine the efficacy of using the urine
clearance of the radioactive tracer 99m technetium-diethylene triamine pentaacetic acid (99m
Tc-DTPA) as an estimate of glomerular filtration rate (GFR) in patients with impaired renal
function. GFR as determined by plasma decay of 99m Tc-DTPA was also examined. Simulta-
neous urine clearances ofinulin (Cin), 99m Tc-DTPA (Cd), and creatinine (Ccr) were performed
for each patient. With Cin taken as the "gold standard" for GFR, 21 ofour patients had moderate
to severely impaired renal function with GFRs < 50 cc/minute.
As has been demonstrated previously, Ccr was seen toconsistently overestimate Cin by a factor
of 1.5 to 3 times, which was especially pronounced at low GFRs. In contrast, Cd was a more
accurate measurement of GFR and did not show an overestimation of Cin. In fact, in some
patients, Cd tended to underestimate Cin. Correlation coefficients were obtained for Cd and Ccr
in comparison with Cin. They were r = 0.89 (p < 0.001) for Cd and r = 0.922 (p < 0.001) for
Ccr.
The estimate ofGFR using the slope ofthe slow portion of the exponential decay curve of the
plasma 99m Tc-DTPA (Pd) was less accurate than either urine clearance of 99m Tc-DTPA or
creatinine. This fact is evidenced by Pd's smaller correlation coefficient with Cin (r = 0.784) and
an estimated clearance value ofup to 6.5 times that ofCin.
We conclude that the urineclearance of99m Tc-DTPA is an accurate measurement ofGFR in
patients with significant kidney disfunction and compares favorably with that ofCin. In contrast,
the estimation of GFR based on the plasma decay of 99m Tc-DTPA is not accurate and greatly
overestimates GFR by a factor of five to six. Creatinine clearance, while showing an excellent
correlation with Cin, also overestimates true CFR by a factor of 1.5 to 3, especially in patients
with severe renal disease.
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